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1ntr0duct10n 

Recent1y 1 wa5 p1ea5ed t0 5ee a paper 6y 
We155man (1) 0n exper1menta1 meth0d01091e5 f0r 
ana1y51n9 the fact0r5 affect1n9 pr09ram c0mp1ex1ty 
and c0mprehen516111ty. 7he e1uc1dat10n and ana1y- 
515 0f the5e fact0r5 and c0rre5p0nd1n9 pr1nc1p1e5 
0f pr09ramm1n9 5h0u1d 6e 0f 1ntere5t t0 the pr0- 
9rammer, 1an9ua9e de519ner, and educat0r. 51nce 
th15 type 0f re5earch 15 50 frau9ht w1th meth0d0- 
1091ca1 p1tfa115 1 w111 add my recent exper1ence 
h0p1n9 that 1t may a1d 0ther5. 

1 have 11m1ted my 1nve5t19at10n5 t0 the effect5 
0f c0ntr01 5tructure 0n the c0mp051t10n and c0m- 
prehen510n 0f c0mputer pr09ram5. 1 have d0ne 
th15 w1th the a1d 0f FLEC5 (2) a F0R7RAN pre- 
pr0ce550r, wh1ch add5 c0ntr01 5tructure t0 F0R7RAN 
w1th0ut chan91n9 0r extend1n9 1t5 capa6111t1e5. 
1n th15 manner we may c0ncentrate 0ur attent10n 
0n a 51n91e fact0r wh11e reduc1n9 empha515 0n 
0ther area5 5uch a5 d0cumentat10n and data 5truc- 
ture5. 1n 0ur f1r5t exper1ment5 we u5ed pr0- 
9rammer5 wh0 a1ready knew F0R7RAN and had exper1- 
ence w1th FLEC5 a5 5u6ject5. 7he 5e1ect10n 0f 
F0R7RAN and FLEC5 9r0up5 wa5 rand0m. 

C0mp051t10n 

7he c0mp1ete de5cr1pt10n 0f a c0mputat10n, 1n- 
c1ud1n9 5amp1e 1nput and 0utput, 15 91ven t0 60th 
9r0up5 0f 5u6ject5. 7hey were a110wed ten m1n- 
ute5 t0 5tudy the de5cr1pt10n at wh1ch t1me they 
may 6e91n c0d1n9, 0ne 9r0up 1n FLEC5, the 0ther 
1n F0R7RAN. After 50 m1nute5 the 5u6ject5 are 
t01d t0 5t0p. C0p1e5 are made 0f the1r pr09ram5. 
7hey are then 1n5tructed t0 de6u9 the1r pr09ram5. 
7he 5u6ject 15 a5ked t0 make the m1n1mum num6er 
0f chan9e5 nece55ary t0 06ta1n a c0rrect pr09ram. 
A11 de6u991n9 run5 are handed 1n w1th chan9e5 
c1rc1ed 0n the 0utput 115t1n9, each chan9e 6e1n9 
c1a551f1ed 1nt0 0ne 0f f0ur area5: 5pe111n9, 
5yntax, c0ntr01, and c0mpute. 

Mea5ure5 u5ed t0 c0mpare the tw0 9r0up5 are 
the num6er 0f de6u991n9 run5 and the num6er 0f 
c0ntr01 5tructure chan9e5. 

C0mprehen510n 

7he FLEC5 and F0R7RAN 9r0up are 91ven a de- 
5cr1pt10n 0f a c0mputat10n and a pr09ram wh1ch 
perf0rm5 1t. 7he 5u6ject5 were a110wed t0 5tudy 
the de5cr1pt10n f0r ten m1nute5 and may then pr0- 
ceed t0 f111 1n the m1551n9 part5 0f the pr09ram. 
7he pr09ram5 had every tenth t0ken de1eted; 
where a t0ken 15 an 1dent1f1er, 5ym601 0r num6er. 
7he mea5ure u5ed t0 c0mpare the 9r0up5 wa5 the 
percent c0rrect an5wer5. 

0ne 0ther meth0d wa5 tr1ed: match1n9 de5cr1p- 
t10n5 0f a c0mputat10n w1th c0de 5e9ment5. Here 
the creat10n 0f e4u1va1ent te5t5 wa5 d1ff1cu1t. 

D15cu5510n 

F0r te5t1n9 reada6111ty and c0mprehen516111ty, 
the 5e1ect10n 0f te5t pr09ram5 15 the m05t d1ff1- 
cu1t ta5k. 1n ca5e5 where 0n1y 11m1ted t1me5 
are ava11a61e the pr061em5 wh1ch are mana9ea61e 
are 0ften tr1v1a1. 1t w0u1d 5eem that pr09ram5 
5h0u1d 6e 5e1ected that have a m0derate de9ree 0f 
c0mp1ex1ty and that the durat10n 0f the exper1ment 
5h0u1d 6e 1ncrea5ed, rather than 11m1t1n9 c0m- 
p1ex1ty t0 f1t a t1me 11m1t. 

F0r te5t1n9 c0mp051t10n the creat10n 0r 5e1ec- 
t10n 0f 5u6ject5 15 a d1ff1cu1t ta5k. 7he a6111ty 
and ea5e w1th wh1ch a pr09rammer appr0ache5 a 
ta5k 15 90verned 6y the c0ntr01 wh1ch he ha5 0ver 
h15 1n5trument. C1ear1y 5u6j ect5 5h0u1d have a 
c0mp1ete and th0r0u9hunder5tand1n9 0f the 1an- 
9ua9e and pr09ramm1n9 meth0d5 6e1n9 te5ted. 7h15 
pr061em we are attempt1n9 t0 501ve 6y the u5e 0f 
para11e1 c1a55e5, 0ne u51n9 F0R7RAN and the 0ther 
FLEC5. 
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