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’ Thp systematic desiﬁn of instruction requires that data indicating the
degree of effectiveness of instructional materials be collected and used to .
. make improvements in the 1nstructiona1§nater1a1s wheré necessary This,
'_* process is,often termed formative evaluation. Baker and Alkin - (1973), in
L, their ‘review of the, state of the art in formative evaluation. ‘focus pri- *
mafily on the problixs of what types of data -are useful and what one does .

when a decigion has been made to revise the instruction. The concern of
- ~ N LIRS

I3

- " . ’ ’ ' L4 : A . -
Baker and Alkin (1973§-sd§gest that one of the critical factors in
- R Q‘ ’ N .

e

|
|
‘this paper is with-the decisior making process itself. : : :
, , .

judcing instructional effectiveness is the extent to which 7léarners master '
© v 12 ) “
tpe obJectives. We can cake this one step further and conceptualize instruc-

tional effectiveness in terms of the extent to which an ny student in the target -

population Is likely to master the pbjectives, given the\opportunity This

is exactly what is implied-in the 80/80 criterion Uften applied to ipstruc - .
tlonal development efforts ‘ 80/80 implies that the instruction wilil be
Iy \ .
. considered effective if at least 80% of.the students’ who begin the instruction

" complete at least 80% of the'objectives on the first. try.- . N
1 A . . \ !
Let us assume, for .the moment, that the 80/80 criterion is reasonable for
a ~ . . ’
a particvlar instructional development effort , That is, we realize that all by

of the students who begin the instruction may not successfully compleie 80/

' L

of the objectives on the first try, but thdt we,will be satisfied if 807 of




_ona test of the obJect1v93 Thi's obv1ou= answer has a. 1east one difficult

'them‘jo. Let us also assume that valid and “reliable meaéures'of the ob-

jectives are available.° How dd.we‘determlne lf.the'instruetion is accebt—

able ln 1ts present state” The obvious dnqwer is to find ¢OMe,peoole Wwho

x

-are members of <he populatior for which the instruction 19'1ntended 1et .

N .

tthem try: the 1natruct10nal materlals, and find out how hell they perform

questlon and one* serlous potentlak 1nadequacyﬂaSSoc1ated with it. The

-difficult quéstxon 1s- "How many people do we need»1n the tryout: g*oup”"

The potential 1nadequacy 11es in the second half" of the 80/80 crlterlon, . *»
.80/ of the obJectlves We will deal with the second problem first ' . .t
- - L ~
Table 1 contains the reaults of a hypothet*cal tryout of instructional’
material that technlcally meets the 80/80 crlterlon Five: students are '
tested on each of the~five obJectlves of the instruction. A nin signifies L
that the test was passed, a "O" that it was failed ) ) .
. " OBJECTIVE
3 . . “ . * R
"1 2 3 4 S Total . % -
. 1 1 1 1 1 0 4 80 .
» Y
2 1 1 "1 1 0 4 80
) . he 0 .
y 3 v 0 1 11 1 | 4.« -80 .
STUDENT - ’ - . : .o
T4 1 . 1 1 1 0 4 80
) >, : . : .
5 1 . ¢ 1 0 4 80 -
. “Total | 4 5 5+ 5 1 L
% 80 100 100 100 20 -

Table 1: Hypothetical Tryout Data
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Looklnv at the»e rosults, we find that all flve students tumpletod at-

least 4 out of 5, or QOm, ot the obJettlves Thvs 1c seems that we hav ~X .

’

exceaded the 80/80 criterion, and , in fact have achieved a level of 100/80.

However , these encouraglng result> have been obtalned at the expense of

' objective 5. Only one of the f1ve students completed obJectlve S. Can

this possibly bé considered effective instruction?. .f ma1nta1n that it
. . B 4

cannot. In.formulating Oecision making procedures it is potentlally

ot

illogical to 1nterpret criteria such as 807 of the students achieving 80%

of tne'objeptives ‘literally, Each o@gect1ve~must be‘evaluated independentlx.
The data in Tabie 1 are not indicativé of acceptable instruction.’ The
matetlal pe;talnlng to ObJQCthe 5 must be revised.
Treatlng':LJectlves 1ndependently 1s not only more*hmﬂcal than attempt-
ind‘to coll;pse over. ijectives; it also allows for greater flexiblllty. For
’-example,’suppose that all obSectlves were not equally crltlcal .One couie

»

v
o

then attach dlfferent criterion’ levels to each obJectlve dependlng on its

- t "l

\importance. Instruction for absolutely essential skills might require that

. 95% or even 100% of the students accomplish the objective’, while ™nice to. .
know" or interesting information might have telatively low criterion lévels.

Considering the need to treat objectives independently, the 80/80 criterion
. . . °

rule as originally suggested must be revised. Retaining the requirement that -

~

e o
. erterlon rule simply states that 80% of the students.must achieve each ob-

s

Jectlve.- ThlS leads back to the question of the size of the tryout*sample.-

* . 4

Suppose that instruction which ds effectlve”?‘rnat least 80% of the

students in the target population 1s desired. The data gathered‘during a .

~

tryout of the 1nst€htt10n designcd to. meet' this criterion 1s used to draw

. ) T N ) )

the instruction be effective for at least 80% of the students, the new .
|
|
|
|
|
|
|
|
|
i

1nferences about the effectlvenees of the lnstructlon for the total ta‘vet

o R o . .
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. . . |
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population. Clearly, the larger the simple of students in the tryout

.

group, the\Bétter the estimate of ‘instructional effectiveness for ‘the total
group will be. An indication of‘the pretision with which population ﬂ!%a-?

'meters are eatlmated by sample data is g1ven by’ confldence§“1m1ts For

l . " +

example, in the case of one obJeqt1Ve, assume that the tryout - sample con-

sists of five studenta, four of whom accompllbh the obJectlve. The effec—
'tlveness of the instruction, in terms of the proportlon of - students who-
accompllbhed the objective is 80%.. However, the 95% confidence lfalts for

a proportion based oh 4 correct answers in 5 trials are 0.343 and 0.990.

-

(These confidence limits assume that a random sample is drawn from an in-

.

" finitely large bopu%gtion. Since most instructional development efforts

involve materials which will be useful for a large number of students and .

. -

since students for a tryout shgld be.irandom]y'~ sampled from the target popu--

- N . ° 4

lation, this asgumption seems rdusonable.) The'rclétively widely separated

values of the confidence limits imply that we should be extremely cautious = .
¥

in drawing any inferences about the instructional effectiveness. for the . '

. “w L\ . ’ ’ . ’
total- pdpulation from a tryout sample of five.. Unfortunately, increasing

the sample size while staying within the bounds- of practlcal constralnts\\ .

“e

~doesn't help much. For example, the £5% confidence limits for proportlon
for observing 8 correct in 10 trials are 0.897 and 0.963; for 16 correct

" in 20 trials, 0.589 and 0.929;.for2f4 correct in 30 trials, 0.636_and 0.909; *

’ A v
-

for 40 correct in 50 trials, approximately 0.67 and 0.90; and for 80 correct T

in 100 trials, approximately 0.71 and 0.88.
» Lo
Sequential testing is an alternative to tryout~\$%ﬂﬁt10ns where the ) .

sample.size is fixed before the tryoht,begins,dnd no decision is possible |
until all the data have been analyzed. The use of a sequential® testing

. . . A
. - .

v




voor 5 ‘ *
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: strategy takes advanéage of the ac} that a very goud orodu(t or a very™’
. . - ‘
poor’ product can be expected to reveal its Lharagﬁex when only a small ) -

“sample i3 tested, and that morc-extensive ﬂmplln“ is Un]y necessary for
. . . ) *

products of borderline quyfity. Inloeneral the sequential testin0 gtrategy

calls for observing one sample item at a Tlme with the p0331b111ty of a '
* . P

v
-
i

‘decision about the tot]i@popﬁlation aftor each ob;ervatlon\\\zﬁat is, sample

items are drawn randomly, one at a.time, from the population; and, based on
¢ -

observations of that sample, the total population is 1) accepted, 2) reject-

ed, or 3) no decision is made. For the case where an’acceptance or rejection

¢

decision cannot be made, another sample item is selected and the decisionm ruld® «
. ) )

applied again. The<process continues until dn acceptance or rejection
. < A

: < " N
decision can be reddled > .

v " In terms of formative evaluation, the total populatlon consists of all
. . « i e
stuJenta for whom the 1nstruat10n 1s\1ntended. One-sample item corresponds
) e
to one student Chuapn at random from the targct popu]atlon. The performance

N of edch student after completing the 1nstrLct10n is used to prpdlct how we]l

<
-

any other student in the target population would do, were he exposed to the

: * ’ s,
. . ,
\ . instruction. -t S

~

Vv N - v . -
ﬁndgr the 80% criterion rule the instruction will belconsidered effective

if at Jeast 80% of the students in‘thg\farget populatibn accomplish the &

. objecfivé This criterion may alsv be interpreted as the probability that

~

any randomly cholen student -will' accompllsh the’ obJectlve, that is, 0.80.
In other words, the pe rformance of ‘a randomly chosen student may be con31dered

.

a Bérnoulli variable:rwith the probablllty of suceess belng equal to. 1nstruct10n—

al effectiveness, An acceptance detislon or a rejection decision can bg made
N ’ & ‘ . ) \

when sufficient evidence to ¢raw inferences about the instructional effective-
r ° .. N ', . ‘/

ness has been gathercd « .

. .
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.EI{[C‘_ R i s N '7 7 . .. ‘ s




-

0y

" of the bangmetofs are related to t!  required level of instructional effec-

be erroneously accepted?"

. , r. £y . 2 .
"tive for 90 of the target population is of unquestionably high quality but®

that.instruction which,is effective for only 70% of the target populétion is

Four parameters are réquired to deVelup a scyuchtial testing plan.  Two

. tiveness They will be designated py and p, . The other two paramucers,

X and A8 , are related to the amuunt ot error %n dectision- making that can

+
v

be tolerated

~F

- ¢ is detexmined by answering the following question:." What percent of

"high quality instruction can be erroneously rejepted?"Af? is determined by

. . } .
answering a similar questien:. "What percent of low quality {nstructiom can

- ; 4 - -

- »
LAY

Notice tnat the model is based .on the fact that absolute accuracy in

*
decision making can never be achieved when decisions are'based. on sampie .
. oo . L R

data. The strength of the model lies in the explicit statement of the allow-

A -

able error. However, the p0331b11}ty of error also implies that an arca of

. ¢

~
1ndeelslon ewlsts This means tbat we cap nd longer demandg point estimates

rd

, of 1nstruct10nal effectiveness, Rather, we must define what- is meant by

!
unacceptablv 1ow quallty and unquesflonab%y high quallty The area in be- . v

tween low qUallty and hlgh qudllty is, in effect an area of indifference or

-

indecisign. For example, if we want to restate the 80 criterion in terms o

N tests : |

useful to.sequentlal testjng, e might say that instruction which is effea-

certainly undcceptable. Instruction whé%h;is effective for between 70% ené |
90% of the target population we'are indifferent about. It may or may not -

be dcceptable. The parame£e£§ pl.;hd ) specify exﬁlicitly what is meaet by
"high quallty" ang "o quallty~\ By varying the values of p; and pg, & o0

and /A it is p0531ble to specify in great detail exaétly what is required



~
-

&

of-an instructional progrdin. The wadel is
~ . .

a{so readily adaptable to more.

- ¥/

elaborate ‘systems incorporating difregential loss functions. ‘ ¥
- ) : ' - i - ‘ . "" .
The originad, development of the mathematicss for sequentiol tegting

strategies was, described by A. wald in his book Sequéntial Ana]ysié (John

Qiley’& Son, 1947). The equations which tollow were adaptéd,ffbm the dis-
CUngon;éf;Fequential tesqing in:Linagrbn and McElrath (19%6) énd Crow,
Dévis dhg Maxfield (1960): o Lo Y \<
. Tﬁé séﬁuential likelihood ratio test is desigped for testing betwgeﬁ two

simpie'hypotheseé which, in the dase of a-Bernoulli populaticn, can be

written: H

H

*

1°

2

:p =

P1.

P =Py

2
4

¢ .

1where:p1 = 1- the effectiveness of high éuality instruction and p, = 1=

the ef?bctiveness of

LSRN ) <
the probabflity that

when thé instruction

the probability that

. L
when the instruction

T

low quality instruction. Insother words,(p1 represents
- * 0

a student will be ggpb]b to accomplish the objective

-

is of unquestionably high quadity, and p, represents

a sIudenE,wygﬂ.be unable to dccomplish the objective

-

is of unacceptably low quhlity._

" The test,is based on dhe value of the likelihood ratio computed after

“ )
each’ observation, including all of the observations obtained uwp to that point:

k .

o n"k
(1) Ap = Po) = P2 (1~ po) .
- L (py) X = *
. 1 Rl (l' Pl)
L ] - *

where An = the likelihood ratio . - .,

) _k - -k ) hod) .

} (92) = pﬁ (1.- p2) - = the 11ke11voo of'p2
- L (Pl) = 2y (1 - Pl) e the likelihood of Py .
a2 é
“and n = the n;;;;>\of observations, and

k.= the number of successes.




[

Two values, A und B are chosen such thu{' if (1)

n K A t};on hypothesis .
. Hy : p= pl is chos‘en, (2) f‘)‘ :n ) B, then hypothesis H, : p = ;;2 \is
" chosen, dnd (3 )A < >\ ( :Bs then apother item.is chosen and another
observatmn is made Good approumatxon: of A and B in terms of the two

types of decision making error, ,f.;x and &8 are specified as .

<@ fé?7<1-n< )

oo B?Cl ,6)/‘5(.. ; .
Combmmg equatlons (1) and (2) the 1nequa11ty above may be w.rxtten .
k n-k '
py (1- py ) (- 2

(]_.,<§.'< pk-(l—p)n'K < o T
oo e
In order to simplify the ‘computations, we take the ]ogarx.‘chm of each term

in. (3) and rearrange terisaso-that (3) is, expre%sed in terns of k, the

number of successes.

(4) logf .23 ") ¢ k.log (ﬁ)*‘ (n-k) log (l:f% < log(l-d :
-‘ _91 1‘P1 .(

. . N M - .o 1- ’ s _
. (5) 10g( <] ) < k l.pg(p?- + n log ( P2)_ x log‘ P2 < log(],-g)
L 1- o Py ' 1-p, 1°pyf. v
(6) log 4?) - n log (l_pQ < k .1og(pi - logf P2 <ﬁog(l-/3)
. (1‘-“ e/ Py e )| ¥
-n lo 1-py . ' . , - N
'\'_p]-' ' .
log< ) -n log (-pQ ) log( -3 -n log(
-« 1 “P1 <k < I- ~P1
log (P2 Jlog(}_’ﬁ_ e 10g(p2 - log}ﬁ

' Finally, we take advantage of the fact that the extremes of the inequality

¢ , .
in (7) are linear functions of n, compute them, and graph them at the

- ~ o

10




9

beginning of thg test. The value of k is then plotted as, the test pro-

/ . <
ceeds, and when it croa&ses one of the two straight lines, the test stops
Y— .
and a decision is arrived at. ‘ o '
- - '

Simple compyfationzl equations for the fwo straight lines are derived

as follows: : -
og( )\p 1og(1 P9
(8) 4 1-p

1> ) (1ef1'.\extreme (7))

log/ P2\ - logf 1-P2 - R
P I-py : _

__4_) -n log (1'92 ) )
I"pl .

)_ (rlght_ extreme (7).)’

(lower line)
khpper line) “ . 0
. | - /
In order to illustrate the operation of sequentiél ‘testing strategies,
an example will be qarried out in detail. Assume that instruction which is
e.ffective for approximately 80% of the students. is desired. High quality
instruction will Ve defined as instruction which is effective for 90% of

rxd ~

the students b is ther?] 0-0.90 = 0']0 Low quality instruction will be
“ ’

(reflned as 1n<t*uctmn vhich is eifectlvo for only 705 of the students.

.
Y
[




p, is them 1.0.6.70 = 0.30.  The fnstructions! Jeveloper must then decide-
2 . .
how gqruch decision making error €an be tolerated. lor this example, assume

that it isfrelatively costly to’erronesusly reject high quality instruction.

.Thus, o reasonable value for X , the probabiligy of rejecting instruction

that is effective for 90% of  the target population, might*be 0.01. .-

In many cases, the cost of erroneously accepting Ihstructfon that is

of lower quality than that desired may be less than the cost of erroneously

reJectzng h1gh qua11ty instruction. The reasons for this lower cost .vary

/ N o~

from case to case, but revolvc primar1ly ar »u.! the fact that the 1nstrULt10n .

¥

f
can always, be improved if it is found to be unacceptab]e in practice. Under

« these circumstances a reasodable value for L7 , the probability of erroneous -
>. - .
ly accepting 1nbtrULt10n “that ig €f19CtIV€ for /0J of the students, mlght be

0.10. The valu%s for o and 8 refer d1rect]y to the ‘values of p, @ and -

sz -'Q. . .._ ' ' ' { .
The probability of rejeciing instruction that is better than the instruc-
tion defined ‘as high quality.will always be 1e§§ than X . .Similﬁgiy, the
.probability of accepting ﬁnstruction.that is Eg;s effective than the imstruc-
tion defiéed as low quality will always be.less than & . In other words,
.S and ;ﬁ "éepresent'the decision making error that is.tolerable for

the worst possible case, if the instructional effertiveness is equal to

pl'of'p - If the instruction is better or worse than the specified values.
of effectiveness, the errors in decision making will be less than o or

<
/3 . Given these values, P, = 0.10, py =v.30, o =0.01, 4B =0.10,

it is possible to use the computational equations in (9) ard (10) above to

" generate a sequential testing plan. The computations are shown in Table 2.. -

The first step in using the sequential plan is to plot lines dl and d



e 11

) Necessary Paraneters: p1 = .10 P, = .30 = 0L L = .10
. . |
Calculations: 8, = log pZ/pl = lcg .30/.10 = log 3 = .477

\l

.

“ . gy = - log _l-p, = - log .70 = - log (.7778) = .109
1-p 90
a = log (1 -@)/x = log .90/.01 = log 90 = 1.954
N ( b= - log <3 = - log .10 = - log (.1010) = .996

1-< .99

hl ='b/(gl + 82) = .996/ (.477 + .109) .996/.586 = 1.70

1.954/.586 = 3.33

h, = a/(g) + g) = 1.954/(.477 + .109)

s = g,/(g] +8p) = .109/(.477 + .109) = .109/ .586 = .186

- ~ N ~

-

dp = -hy+sn=-1.70 + 186n  ~._

*d,=h,+ sn=3.33+ .186 n

Table 2: Czlculations for Seqhential Plan to Evaluate Hypothetical
Example

-

: ’ 13
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(Table 2). The instructional developer then administers the test of the objec-

| tive to the first randomly .chosen student. If h: passes, a point one unit
9 . . . .
#to the.right of the zeru point is plotted on the graph. If he fails, a point
| \ : ‘ .

. R ~
one unit to the right and one unit up from theé zero point is.plotted. The

instructional deveygper then checks to see if he has crossed into either the
4 -

acceptance region or the rejectvion region. If he has, the appropriate

decision is made and further testing is unnecessary. If no decision cen

be made, another student is randomly splected,-tested: and the same procedure
. - 4

is followed, starting at the previnusly plotted point rather than at zero.
The procedure continues urtil a decisior is reached. Taﬁle 3 contains hypo-
thetical test resglts and subsequent actions bty the iastructional developer.

Figure 1 shows the sequential pian based on the caleulations in Table 2,
which guided the decision making. The numbers vhich fall on the graph
corresPOnd to the student numbers in Iab]e 3. Thé result of this hypotheti-
cal example is that the instfhction is accepted(witﬁ no immeaiate need for
févision, based on a tryout sample of 15 students: _ '

An alternative to the above plotting progédure is available; par%icularly
if student test data can ve gathcred on a computer. The procedure#simply
calls for célculating the values of the extremes in equation (7). After
each student attempts the test, the value of k, the to.al number of successes,
is compared to the values of the extremes of the inequality. If k ‘sileés
than the ,value of the ]efé hand extreme, reject the instruction.: If k is
greater t%an the value of thelright hand extreme, accept the instruction.

If k falls between the extremes, con.inue sampling. ’

X

An obvious concern with sequential testing is: will the procedure ever

~3

terminate or will we forever remain in the region of indecision? Lindgren

and McElrath (1966) state that Wald has shown.that the test will terminate

- f

Q ’ 1:1 | 4
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Aruitoxt provided by Eic:

Table 3: Hypothetical

testing

>

Begin at 0,0

o Lo od
. [
' 4
- .
. N v
Stident Number T2s5t Results Action
0 .
o
1l Pass Move 1
2 Fass Move 1
3 * Pass Move 1
b Pass ¥ . Move 1
3 Pass Moye 1
- N ¢ *
6 . Pass Move 1
7 " Pass Move 1,
a rass Move .
i g Fail Move 1
ané 1
10 Pas.: Move 1
11 Pass Move ).
i2 Pass Move 1
13 Pass Move 1
PRt N Pass Move 1
15 Pass Move 1

urit righF
unit righ%
unit right
unit right
rignt

right

right
unit right
unit up

unit right

unit right

unit

righe

Begin sampling .

No

ilo

o
No
No
No
No
No

No

. No

decision,
continue sampling
decision:
continue sampling
decision:
continue sampling
decision:

continue sampling

decision:
continue sampling

» decision:

continue sampiing
decizion:

continue sempling -

decision: .
continue sampling
decisione
continue sampling
decisicn: °
continue sgmpling
decision: '
continue sampling
declsion:
continue sampling
decision;
continue sampling
decision:; .

continue samvling

ACCEPY INSTRUCTION:

STOP

1 student test data used to implement a segquential

pla v

.'
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*examples will be discussed.

with probability-one. Further, they point out that the number of obser-

13

vatlons requited to reach a detlslon hds an expected value that s usual]y

14

less than the nunber of observatlons required to reach a decision wrth the

same pr801810n but uS1ng a flxed sample size. Crow, Davis and Maxfleld

* (1960) discuss the use of truncated sampllng plans to prevent the pOSSlblll-

ty of requ1r1ng a very 1arge sample. Ref%*rlnc to equatlon £9), we agree

to stop $ampling when n = (Sab)/(glg ) (for the hypothetical example above
this value equals approximately 12)a This procedure results En negligible .
chanées in the vaiuesaof 6¥ and '/3 . If n, the*ﬁumber of samples, gets

" this large with no decisien, we accept the 1nstructlon, prov1ded that tke o

vertical d1stance from the nt th point to the lower line is less than the )

: . th '
vertical distance from the n~ point>to the ppper line. OtherW1se,~we re-
ject the instruction. . - -

- >

Baker and Alkin (1973) discuss the problems associated- with empirically

- ;\ *
testing strategy suggeste

<

procedures. The major problem in ﬂudglng the strength of any decision

. evaluating the usefulneiiaoinformative evaluation procedures. The sequential

this paper is as difficult to evaluate as other

' . . . . LN
making procedure is the usual lack of suitable external criteria agains®
which to compare decisions. However, some evidence that a sequentia]l ttest-

tng'strategy is“at least‘as useful as other procedures does exist. Two

The U. S. Army has been heavily 1nvolved in the deslgn of audio-visual
instruction to teach a wide variety of skills. Formative evaluation data
was available For instruction to teach, land navigation. The instruction .

covered eight objectives, each objective having associated with it a perform-

’

ance test that was scored pass/fail. Twenty-eight students participdted %y

-~ - )
b « . ’

17 o :

.l

3
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the furmati&e'évaluatign tryout. Yhe tryout’ data is shown in Table 4. ¢

Objective  Number . Percent 957, Confidencé limits
Number _Passing Passing, for proportion

1 27 96 0.830 - » 0.998

2 .26 93 0.783 0.987

' 3. 26 93 0.783 0.987

4 25 - 89 0.741 © 0.970

5 26 93 0.783 " 0.987

6 26 93 0.783 6.987 |

7 20 . 71 0.537 0.858

8 * 16 57 0.381 0.742 |
Overall¥* . 26 93 0.783 -0.987

”
* The overall criterion for passing was at 1east o of
the 8 obJectlves accompllshed ’

Table 4: Results of U. S. Army Formative Evaluation for
Audio-visual Instruction in Land Navigation,

The decision rule usecd to evaluate this instruction was the 80/80

rule: 80% of the studenté pass .80 of the objectives. The 95% confidence

L

*  limits imply that the instrdction was certainly acceptéb]e for objective
#1, and that relatively High confidence van be placed in the effectiveness

N

of the instruction' for objectives #2,3,4,5, and 6. The effective for
" objective #7-is questionable, and the instruction for objective #8 is cer-

o tainly below the minimum requircment . However, the overall\data imply that

v
.«

the instruction may be accepted without further revision.

.

v ' A sequential testing strategy was applied to the same data. The values

‘are summarized in Table 5. Figures 2a through 2h show the"b}ottgd data.

Since there was no reason to believe that the studentwere arranged in any
particular order, the results from student number 1 in the Army tryout were

- -

. 18 . -

Lo . n = 28. ) : r

for pi > Py> K-, and 73  were the same values used in the hypotﬁetibalf

evample discussed earlier. The results of the sequential testing procedure:




|

.|

i
PA

17 . ' 3
plotted firs;t, the results from student number 2 second, and so fprth.

. . : ¢
. . .

. >
Objective Number
Number Tested Decision ?
. 1 10 ° Accept
2 15 ~ " Accept
3 "15  *  Accept
¢ 4 20 & Accept .- .
: 5 10 Accept v
6 20 Accept , '
7 17 Reject
8 , 6" - Reject ‘ .
. - .
. Table 5: Results of Sequential Testing for. Formative
. .Evaluation Data from Army Audio-visual In-
ﬁtruction in Land Navigation -\

.Since I have argued that it is inappropriate to collapse acro.s objec-

tives, the overall data was not evaluated. The results of the sequential

.

testyng procedure agree with the resulés obtained using the 80/80 rule

an

P

with 28 subjects; that is, we accept instruction for objecgives #1 through

#6, revise the instruction for objectives %7 aftld #8. 1In all cases, fewer
5

students were needed than when using the 80/80 rule. 1In fact, the results
for objective #8, clearly the objective for which revisions are most needed,
were obtained with only 6 students.

Mitchell (1974) reported the results of using Sequential testing for de-

-

cision, paking during the. development of instruction using’interactive com-
N %

puter simulation. Four prototypes of the instruction were tried out and the’
7 - B 7

results evaluated using a sequenfial'testing stfategy. Mitchell's values

v

~

" for the fout necessary parameters were p, = 0.80, p .= 0.50, X = 0.01,
-7 _ T2 _
/{3 = 0.20. Mitchell rejected the first three prototypes after- only five

studehts each attempted the instruction. The final version of the instruction

*
"




I ;o
*oe was acceptad on the basis of data from four students. Other data collected:

.

as the students worked thmough the instruction itself, supported the rejec-

~

- tion and acceptance decisions reached on the busis of the sequential testing.
Mitchell's conclusions concerning the usefulness of the procedure are very
encouraging: ) ' >

"The sequential plans technique worked optimally for this val{dation.

‘ ° , ‘
It did at the outset hold the promise of being more subject-efficient than
\ N . N g ) .
- earl%gr tgfhniques and this was one of the reasons for its utilization (the

other reason was the risk donsiderations included which are not normally

»

Ay

found in the '80/80 criterion' or Similar techniques)." (p: 25)

The méjpr impetus behind this paper was dissatisfaction with commoniy y

available decision making procedures for formative evalpation. A need exists

for explicit inMermation describing what is required of instructional de op-
ment effortén ‘It' is also necessary to specify the risks that may be toler-
ated in. accepting instruction as being ready for useé or rejectiﬁg it and'be-
ginning the revision procedure. These requirements are particularly acute

. when thg developer and thé‘ﬁger are not the same‘ggople. Sequential testing

" strategie® may help «to ﬁake more‘explibit'the formative evhiuation process=

Af,the-sahe tiﬁe; it may help to solve some of the resourc; demands ©of form-
ative evaluation by decreasing the number of subjects required Yor' the try-
out sample. More experience will be required to learn how the procedu;e‘cah
best be implemented and to determine the value of the d;cisions made. What-
ever the outcome 6f future research, the mere fact than an atfempt‘is made to

+ deal qith fermative evaluation in ap objective manner“will hopefully leqd_%o

improved instruction.
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