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Abstract

During Fall term, 1981, a study was done comparing the
effects of two modes of teaching CIS 133: Introduction to
Numerical Computation (FORTRAN programming). The study,
comparing in-class and self-study modes of instruction, con-
sisted of two parts: analysis of performance by the groups
on the final exam and comparison of characteristics typical
of those enrolling and succeeding under each of the teaching
modes.

Between the two groups, no significant difference was
found in the knowledge displayed on the final exam. The over-
all success rate for the in-class mode was much higher than
for the self-study mode. The noticeable difference in char-
acteristics within the groups is that people with no prior ex-
perience enroll in self-study much less frequently, and those
who do succeed less often.



A COMPARISON OF IN-CLASS AND SELF--STUDY
MODES OF INSTRUCTION IN PROGRAMMING

ABSTRACT

During Fall term, 1981, at the University of Oregon, a study was
done comparing the effects of two modes of teaching. The in-class
model and the self-study model of teaching CIS 133: Introduction to

Numerical Computation (FORTRAN programming) were studied from two
perspectives,

1) The knowledge the students had at the end of the course was
measured on a specially designed final exam.

2) Demographic descriptions of the students who enrolled and who
succeeded were compared.

All comparison was done on a group unit, not individual basis.

Findings were:

Between the two groups, no significant difference was found in the
knowledge displayed on the final exam.

The overall success rate for the in-class mode (86%) was much higher
than for the self-study mode (61%), with success defined as completing
the work and receiving a grade of A, B, C or Pass.

The noticeable difference in characteristics within the groups is that
people with no prior experience enroll in self-study much less
frequently, and those who do succeed less often.

Self-study instruction absorbs fewer teaching resources, but has a
lower success rate, especially for beginners at programming.
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THE COURSE

The Department of Computer and Information Science at the
University of Oregon regularly offers a course in programming in
FORTRAN. The course, CIS 133: Introduction to Numerical Computation,
is designed as a service course for the university community and is
not part of the sequence taken by Computer Science majors. It has a
formal prerequisite requirement of one course in college algebra, or
the equivalent. CIS 133 is usually taught by graduate students under
the general supervision of a faculty member.

Programs written by students for assignments in this course are
run using batch processing, under a WATFIV compiler system. The
computing facility used is an IBM 4341.

The course is taught in two different modes:

1) a standard in-class mode with students attending regqular class
meetings.

2) a self-study mode with individual assistance available to the
students.

IN-CLASS MODE

During a typical term, two in-class sections of CIS 133 are
offered. The class meets three times per week for 50 minutes per
class, for the ten week term. Enrollment in each section is limited
to about 48 students. Students will typically be asked to do four or
five programming assignments, each requiring writing programs fifty to
one hundred lines long, including documention. They will also take
two midterm examinations, during class time, and a final examination
of two hour duration, Students in these sections have the option of
being graded by letter grade A~F or on a Pass/No-pass basis. The text
currently being used in these classes is FORTRAN IV WITH WATFOR AND
WATFIV by Paul Cress, Paul Dirksen, and J. Wesley Graham.

SELF-STUDY MODE

Students enrolled in CIS 133 Self~Study are expected to attend
one meeting at the beginning of the term, when procedures for the
class are explained. They purchase a self-study packet which contains
instructions and reading assignments keyed into the text, WATFOR
WATFIV FORTRAN PROGRAMMING by Frederic Stuart. Also included are nine
programming assignments, each of the same magnitude as those above.
These students have no midterm examinations, but must take and pass
the same final as the students in the in-class sections. Assistance
from the teacher assigned to the self~study section is available on an
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individual basis. Because of the structure of teaching assignments,
each student is entitled, on average, to about 5 minutes of the
teacher's time per week. Enrollment in this self-study section is
usually about 4@ students. Grading in self-study is Pass/No~pass
only. Otherwise, academic credit is the same for the self-study and
the in-class models.

Faculty members in the CIS department indicate that several years
ago the two courses were more alike. Since then, more instruction in
structured programming has been integrated into the curriculum of the
in-class mode, causing change in course structure.

THE STUDY

During Fall term, 1981, an informal study was made to compare the
effects of these two modes of instruction on the students enrolled in
the course. For the purposes of this study, students in the two
sections of the in-class model were grouped (totalling 73 students) to
compare with the self-study group (35 students). Students'
performances on the final examination were compared in an attempt to
discern any differences in the learning gained by students under the
two instructional modes. The final examination given this term was
specifically designed for this purpose. It was somewhat different
from the examinations usually given, but was planned to cover the same
material as is usually tested in these courses.

Some demographic data on the students along with information on
their reasons for enrolling in these classes was gathered.
Characteristics of the students who successfully completed these
courses were compared with students who did not complete the courses,
in an attempt to define the characteristics of students who learn well
through these different instructional modes. No attempt was made to
correlate individual student performance on the exam with individual
demographic characteristics. Examination results were compared on a
class unit basis.

ENROLLMENT FALL 1981

Because of the enrolliment pressure on all CIS courses, enrollment
in CIS 133 during this term may have been somewhat historically
atypical. Students who would have preferred to enroll in the
beginning courses in the CIS major sequence, but who had late
registration times, chose CIS 133 as one of the few classes still
open. Similarly, students who would have preferred the in-class
sections enrolled in self-study as it was the only option available at
the end of the registration period. Current predictions within the
CIS department, however, suggest that this enrollment pressure and
resulting forced choices will continue over the next several years.
Therefore, doing a study under these circumstances remains valid.
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THE EXAM

The final exam used in this study was designed to test four
knowledge areas in beginning programming. These are:

l. syntax and system use

2. correctness and debugging

3. structure and style

4, program logic and flow of control

The test consisted of forty questions, ten for each of the four
knowledge areas., Each question was the objective type; most were
multiple choice, a few were true/false, and a few required short, one
or two word answers. The style of questions was balanced so that the
score one would expect from random guessing was the same (.28) for
each of the four sections . A copy of the exam is included in
Appendix A. Students were allowed to use their books and notes as
references during the exam.

Comparison of performance by the two groups on this final exam
showed little difference. The mean scores and deviations for the two
groups are given in figqure 1., Statistical analysis of the groups'
scores revealed no significant difference. (See Appendix A for
statistical test results.) Of course, that this study found no
difference in the knowledge of the two groups does not mean there is
none.

In-class Self-study

mean s.d. mean s.d.

area 1 8.4 1.1 7.8 1.9
area 2 6.6 1.4 7.0 1.7
area 3 7.4 1.5 7.0 1.7
area 4 8.8 1.0 8.5 #.9
total 31.1 3.6 36.4 4.3

Figure 1. Mean scores and standard deviations for correct
responses for two groups over four knowledge areas and
in total for the final exam.

A few specific questions resulted in interesting differences
between the groups. Appendix A, page 2 is a graph of correct
responses by individual test question. Questions 19 and 26 asked the
students to list two methods or sources of information useful for
debugging a program (excluding help from other people). Every
individual in the self-study group could give two correct responses,
while nine (14%) of the in-class students gave only one and six (10%)
gave ho correct responses.
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Another question which may point to a difference was question 35,
a true/false gquestion.

"Two reasons for using subroutines are that subroutines for one
program can be written by different programmers, and that subroutines
can be debugged separately.”

Self-study students missed this at a rate over four times greater than
in-class students (33% vs. 8%). This may indicate that self-study
students have less understanding of the reasons for using some
programming practices, even though they have learned to use the
practices,

If one were to repeat this study, one might refine the exam using
the different responses on these questions as indicators of areas for
finer examination, where differences in knowledge might be found.

DEMOGRAPHIC DATA

At the beginning of the term, students who registered in CIS 133
were asked to provide some background information about themselves.
This included age, class standing, experience in computing and reason
for taking CIS 133 (by choice or to fulfill a requirement).
Additionally, the self-study students were asked to specify their
reason for selecting the self-study model. At the end of the term,
data on students who did and did not successfully complete the course
were separated so that the characteristics of these two groups could
be compared.

The characteristics of students enrolling in the two modes of
class were very much the same. Figure 2 shows a summary of the
comparisons, while more detailed data is reported in Appendix B. The
self-study group had a slightly higher percent of people taking the
course because it is required of them, and a slightly lower average
class standing. This may be a result of the narrowing of enrollment
options during the later registration times.

In-class Self-study
enrolled succeeded enrolled succeeded
Age 22.4 22.6 23.5 23.0 (means)
Class standing 3.6 3.7 3.2 3.0 (means)
Prior expereince 2.0 2.1 2.7 2.9 (means)
Course required 10% all 28% 3 of 7

Figure 2. Summary of characteristics of students across the two
modes of instruction.
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The significant difference that should be noted is in the amount
of computing experience students had prior to enrollment in CIS 133.
The self-study group had a mean rating .65 higher than the in-class
group, on a scale from 1 to 5 (13% higher). This is primarily because
students with no background did not (and are advised not to) enroll in
self-study as frequently as in in-class courses. The self-study group
included 18% with no prior experience, while the in-class included
45%.

Figure 2 also indicates the average characteristics of the
students who succeeded (received a grade of A, B, C or Pass). Again,
there is very little difference in the characteristics. The overall
success rate for the two groups, however, is very different: of those
enrolled in the in-class mode, B86% succeeded, while in the self-study
mode, 61% succeeded.

During this study, all students who completed the assignments and
took the final exam passed the course, both in self-study and in-class
modes. Of those who did not successfully complete the work, most had
formally dropped the course before the final exam. They had usually
done part of the work for the class before dropping, but a few (about
15%) of the self-study students did not complete even one assignment
from the course.

In both modes, success was fairly uniformly distributed over age
and class standing, with people with more background, or of whom this
course was required having slightly higher success rates (see Appendix
B for more detail). One noticeable fact, however, is that for the
students with no prior experience in programming (6) who did enroll in
self-study, the success rate was only 33% (2 passed). If the
proportion of students with no prior experience were the same in
self-study as in in-class, that would drop the overall success rate
for self-study to 51%.

In the self-study group, the reason the student gave for
enrolling in the self-study mode was a slight indicator of success
(see figure 3).

Enrolled Succeeded

N % of class N sguccess rate
In~-class full 19 58% 13 o7
Class schedule 2 6% 1l .5
Personal schedule 7 21% 2 «3
Prefer self-study 5 15% 4 .8

Figure 3. Reason for enrolling in self-study.
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CONCLUSIONS

This study, comparing in-class and self-study modes of
instruction in programming, consisted of two parts: analysis of
performance by the groups on the final exam and comparison of
characteristics typical of those enrolling and succeeding under each
of the teaching modes.

Between the two groups, no significant difference was found in
the knowledge displayed on the final exam. The overall success rate
for the in-class mode was much higher than for the self-study mode.
The noticeable difference in characteristics within the groups is that
people with no prior experience enroll in self-study much less
frequently, and those who do succeed less often.

Throughout, the small number of subjects studied and the grouping
into two groups of uneven sizes can have affected the information
produced by the study. Additionally, a better final exam might have
yielded different measurements of the knowledge of the groups.
Self-study instruction absorbs fewer teaching resources, but has a
lower success rate, especially for beginners at programming.
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Test for significant differences between groups on
four test areas

Variable 1l In-class, area 1 errors vs
2 In-class, area 2 errors vs
3 In-class, area 3 errors vs
iy A

In-class, area errors vs

Self-study, area 1 errors
Self-study, area 2 errors
Self-study, area 3 errors
Self-study, area 4 errots

Co~J Ov\n

None of the applicable (underlined) T-values is significant.

#u4%d T TESTS ###up
ANALYSIS RUN WITH EACH VARIABLE BEING USED AS A TREATMENT

VAR. SIZE MEAN STD. DEV.
1 21 1.6819 1.117
2 21 3.476 1.401
3 21 2.667 1.494
4 21 1.000 1.000
) 21 2.238 1.8895
6 21 3.000 1.703
7 21 3.048 1.717
8 21 1.524 0.9284
1 » Q000E+00
2 4,750 + QO0OE+00
3 2.573 -1.811 « 0O000E+00
4 -1.892 -6.583 -4.,247 « 0000E+Q0
S 1.290 ~-2.408 ~-.8138 2.648 « Q0C0E+QD
G 3.107 -.9897 65742 4.641 1.370
«DOOOE+00
7 3.196 ~.8864 . 7670 4,723 1.451
-3024E-01 ,0000E+0Q ——
g ~.3005 -5.324 =-2.8977 1.759 -1.551
-3.488 -3.578 - 00Q0E+00

1 e 3 4 =
G 7 8
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Percent of correct answers by question

+«+» In-class

--- Self-study
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Circle vour instructor’s nages Yebi i2ir Yy

Circle tires letter in tront oi the nes:t recoonse to each guesstion.

13

1. The control cards rzjujired for a ,ATFIV job are

L
[

a) & 7 .,.._-T Fi SJa5

b) TNL, EYCP, ST5TRY

c) EHD, §T2P

d) 5FYT~Y, SJin

g) LND, STGY, $J0E, 5S.47ry¥
Z2e + FORTVWAY conpiler

2) is a nrogran

b) translates FOwrTALY programs into machine languaze

¢) translates FULT2 L rrogrars into machine languaje and
ther executes tham

) (&), (b) #nid (c) 2r= correct

) Cinly (&) =zrnd (b) z2r= correct

o N

i

. X0 exanple ci a set of valid variable namaes in ¥IRTPLN is

2) TYF, PED
b) ¥?, &2
c) 1567, ¥T
d) Ti-GL, X
9) AF; I)./

15

*3

-

g

i, TOTAL

~
b = (3™
J

¥
.34

n avxezmople of an invalid assignment statement in FORTHAN is

A
L)

g2}y » = (A + B)C

b) VAaLUE = 41 + & > Y
€) ¥ = 2.3E=¢F

d) b = & > A >

2) 1 = THT(x ~ 1)

5. GCivzn the program fragment below, an appropriate FORMYA
statement would hne

welTr (3,10) ¥i,02

2) 1¢ FORMAT(Z1,21)
£) 19 FORI 2T(L¥, VALULS ,4,1)
c) 10 FORLAT(IY,Feac,F243)

in
¢d) 10 FORMAT(" ViILUES ,12,14)
e) 1 FORMNAT(IN,212.0)



5. AN sxample of an imirliesg Jdo loop 1s

2) ce TS ,10)(1,1=0,12)

10 FORRAT(LY, *uu'Grl 7,2215)
b} o L I=i, e

PRICI(IY = 3.9 /1

1 COMTTINUR

c) I:IT“(C,l‘) GLICT
11 FURAT(IX, " 0RICr ", 27,1285%.2)

a) bseth (=) ans (&5)
e} bhoth (b)Y and (z)

T. uhiich of the following statements is NUT true?

a) '3 = i3 *» 13 is a legal FIRTHIL statement.

h) 11 5=3, the statamant M=1+1I1**2 assigns the volue =3 to .

c)Y (E+43)7*.% and (A+0)*=(1,/2.) h3ve The same meanineg in FORTU L.

0) Farentrneses rav be used to overrids the norpal order in which
operations are pervioried 5y the computer.

£€) Every FOrlAT statement must have a statement lahsel,

H. Tha FUPTHLN cstatement 4=L*Z+./T**% is the samre as

g) &2 = (((F*C) + (¥/T)) ** 5)

D) & = ((z * (C + W) / (T ** 5))
¢y ~ = ((E » C) + (& / (T *= 5)))
€) A~ = ((& = C)Y + ((» / T)Y =% 3))
£€) none o0l the abova

S. «nitich of the follcwing statements is tru=?

a) The prograaming line 10 FORMAT(1X,“SU#*,F7.3) must
be sunched starting somewhare in columns 7-72Z.

L) when the assignment statement QTY=i+Y is punched on a cardi, the
latter 7 must appear in column 7.

c) when using cards, a C puncned in column i or in column 6 indica
that the card contains a comment.

¢) 1he values res¢ from data cards czn be controlled by tne
use of feormatted inpudt statepnents.

e) 1f a2 real value i3 assigned by a RT20 statzment, the input reco:
rust contsin the decimal point,

1. An exavple of a valid IF statenent is

a) IF(N.T.1%) GO T0 &

BY IF({leGT o) ealDe{JdefBT.8)) 63 TS 3
€} JF(TaEweZafiRa®) GO Tu 3

d) 21} of the ablove are valid

g) two of the above arz valid
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a)
¢)
a)
&)

nr
ol

:J.)

)
b)
c)
)
e)

ogramyer raceivas tie error messaja MIURSCEIFT NU4sik 1 UF
kY A& Fha THL JiLVUC 11", This message will zppear if
The programmer feraet to Jdimension tihe arTray

Tne value of the jincex varisble was out of rangs
Tte array is supposad to contain integers

The index variable is not oveiiried

The zrograurer forvot the $J0k c=rid

ooramrar received the error wessags "CULIPUL CARD L¥COUNTERID
ULIT 1 &7 FXVOoUTIOM.™ -rohahle cause for this is

= DITENSISN statement was missing

a Dals statenent was missing

there were missinyg data cards or incorract format on the carais
a subprogram was not includsd, but was called

2 GOTC 1 was used when there was no 1 CINTIANUE

CIMENSTION A(1C)

D#Tr’x ﬁ./]" o/

t0 1 I=1,10

FLIRT,A(H)

STGR

D

WEIRST CHarACTED OF STATENZNT wAS 40T LLPHARETICY
PUNREFEREHCED STATE#RYT FOLLOWS 4 TRANSFZIAM
NSURSCRIPT LUMLIL I LF 3 IS URIFFIWCDM

WCOKTEODL CARD FHCUUNTVEIEL ON UNIT 1 AT EXLCUTION®
MINYALID TYPE UF AmGYUMENT It REFRPZNCE TO SUAPROGAaM AN

1f a run time error stops a progran with the wessage
“"Ixacutinc line 17 in m/proy when ta2rmination occurred"
it means that

a)
k)
c)
)
e)

There is an error in lipe 1d of the main progran

There is an error in line 13 of the subroutine being called
Thare is arn error bhefore tiie tenth carc ir the data

ihere is a6 error before line 17 in the program

Any of the abhove error locaticns is poscible

cause 0of infinite loops 15

[ S PO i Tl
N Nt Nt Nt Nt

{3iling to rodify tre test variable within an J%..test..50T2 1
dutting 2 FOUYAT statement within tiie loos

modifving an index variable within a [d~loop

two of the abaove

all ot the above



rrocraw toc the right contains

g complle-tine errar
& run=-time arrer

& progranming error the comuute
will not recounize but whicn

kill cive incorrect results

rrogranr to tue rignt contains
conpile~tiuz arror

run~time error

programrming error the computer
will not recognizs hut which
will ¢ive incorract results

[a]]

oo

prodreém to the rijgnt codntains
compile-tire =rror

run~-tinie error

prograniring error the computer
will not recognize but which
will give incorrect rasults

n o

o

™~

L]

| dd

11

Sy

Lad

i

w
.

v
Ol

[,

Ii=l,19
~D(1,12)X
WA&(FT._)

.

tn g

1133

EY;
X, 7S04 IS7,F9.2)

r
1,784« IS*,Fli.t

M=l

L3 4 J=1,10
I":'=}'|"'1
SUM=rLIAT(J)+SUM

AV=SUNM/FLCAT(N)

vRITE(3,14) AV

FORMAT(1X, "AVER2AGY I

STQP

EXD

[#]]
-
rry

List two wmetheds or sources of information useful for depugging a

prograti.

Do not includa help from other people
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hich of the following staternsnts is NoT true?

2) The G TD stetement i9 called 2 conditienzl iransfer statement
hacauses it initiatzs 2 transfer of control oniy 1f it iz 2xec

b) ! loyical 1F =tatement can be uzed to inatruct the conputer to
exacute 2 particular statement only if a cartain condition,
specifizsd by the Drogranmar, 1is met.

c) The condition irn a logical IF wmust be 2 logiczl evorezsion=-that
is, anh expraession thet is sither true ar talse,

4) 1IF statenents are uszeful {for transfarring control around a 3d loo
whenevaetr tihe initial pacraveter is greatar than ths terainal
AT ametel

£) ; lngical vyarizole can he used as 2 "flag" or "switch".

If i=1, =2, =znd =3, which of tha follouwing logical expressions is t

=1

=

a) H“'E.L'.“'.C

b) A/C*2.LF 5.5

C) (ﬁ'lLT.C).A\[.(-‘.GE‘-C)
8) E*®2,EU.A+C

e)

-NCTG((;OGT¢‘)03;0(0061‘.’\))

ow many lines of outrut will pe printad by the following crogran
fragrnent?

WRITE(2,210)0I,d,4
CONTIKUE
FCPMAT(1X,12,12,13)

[

Y]

m e OO
St St Nt N Ve
(YRIE 0 NN W PR 2o

hat will be the first line of output rrinted by the fragment in
problem 23 azbove?

's) 1 2 o
by 12 5
c) 1 3 4
4y 1 3 3
2) 1 2 Z
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3

[0

Pow rany lines of output wil! "z nrint2g by tha followina proaramr
franment?
DC 1 1=1
IV (i/z*2
ez J-l
CC“?ILUE
GE TO 1
WHITR(32,11)
CONTINUL

FORUAT
M

9
.;F.I) su T2

3]

s SRS

4 s 'V'ﬂ")

oo

.
Focr H

(
(
a)
h)
c)
d)
g)

At Y ()
[ R

hat will pe the last line of outmut =rinted by the prograr
fragment in problem 277

£) XX

1) AN

c) XXX¥yy

a) AEXXXRXEX
g) XXX XXxxi¥

which of tne follouing statements is NIT true?

a) The IF estatemant oiten proviues a convenient way to transfar
control cut o a Tl~loon.

D) 1f an exit is made from a DJ=loop via an IF statement, the
currant value of the [J-loop index varizble is mzintainad.

c) 1f an exit is made from a Dl-loop bLecause the loop is satisfie
the value ot the DD-Joop index variable is reset to zero.

) 1f 2 loop bhegins with the statement DO 1 1=1,3% the
variable 1 nust occur in some statenent bafors
the statement labeled 1 is encountered.

2) The initial, terminal, and increment paramsters in a2 Do-=loop
cannot »2 wocifiies in the range of the loop.

vhich of the follouing ztatements is trus?

a) The statement 50 70 5 cannot appa2ar in the range of a looyw
initiatea by tne statement 00 £ I=1,1iv.

b)Y The IO varisble of 2 locp containing 2 loop way not be used as
g parsneter of the inner loop.

C) 4P eXecutable statement in the range of a loop initiated witn
00 2 ¥=25,9,2 will not necassarily be executzd tliree tines.

¢} The runber of iterations of 2 loon initiated by the statemaent
0 2 1=1,14,3 is =.

2) LC=loo0:5 cannot pe nested nore than threa levals.,
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which 0f the following statenents is AT tru

?

fiv]

310K statewents may ajpenr anywiiers in a progras as long;
they appear before the arrays being dinensioned ars used,.
acing an arrsy name, witncut subscripts, in a ««ITE or BP-INT
statemant will cause tra whole array to L2 printed.
€ statement OI#XTZLEION ACLI),1(5,3),C(2,3) is a legal =tateren
in FUERTEAN.
d) 1f the statemernt DIMILSICYT L(5,4) aonnears in a vrograim, all
Zd stcrage units nust Le assignad values.
2} If the stztezent DUIENSID) u(q,d) Appezrs in =
use the ﬂt“tzment DATw L7200/ to sat the arr

c) LIf‘.Zf
h) Plac

c} 1h

i

i

aln «2 Cdh
e

4T
y L "trl =25 to

«hich of the following statements is NIT true?

a2}y »nll variadblaes appearing in =2 statement function definition are
called duimsty variables.
b) If FL(X) is defined in a function statement, the expression
FN(SAST(A)) is =2 valid function refersncze anc so is SCRT(FU(A
c) If a function F with one real arygument is daofined in & projraw,
we ey 2lsc define a function G with the statenesnt G{(X)= x+w(x
@) 1F “unctions ¥4l and FLZ have been defined in a progranm, tre
essignment statement ¥=F 1(1,FhZ(A)) will necessarily result
in a1 error when the programr is rune.
Funiction staztements {(cdefinitions) are nonsxecutable; they revre
instructiens to the coapiler.

D
—

Un the following three lines, list thres things a prosrammsr can
Go to

make the program he or she has written easier for somsone to reac

In FORT:HAN procrammers czn urite their own functien for finding

the square root ct a nuisber and can use their own instead or SGET.

a) The above stateprent is Th
) The atove statement is T4

Lt L]
L]

iR
LS

Tw0o Teasons for using subrocutines are that subroutines for one

program can be vritter by different programmers, and that subrouti
can bhe debugged separately.

£) The zbove staterant is TaUL.
B) The zhove statement is FiL3Z,.



halow arTe t40 subnrograns zng 2 proaram segment hich calls the
surzregranrs. For guestions 36 - 40 indicate the value of the
variatles =-eciiind unor return fron the subroutine call,

SUZREBUTINTG SUT(I,d,R,Y0) FOILNCTION FCU(I,d,1)

! ISTESER PCH
IF(Y,.LTad) =0 FofN=yd

a=d Da 1 k=1,J,K
IF(NGT.%) =X FCN=ROhN+N
FETURN 1 CONTILUE

Ao Tdr kL
T hil

LA
Li

i=1
J=2
K=3
CELL SUB(L,J,FCh(1,5,8),01,82)

3. i e ———
38, Ki=

¥ =
L]
s
[
"



Appendix B page 1

Class standing

In=-class Self-study
enrolled passed enrolled passed
N % of class N success rate N % of class N success rate
Freshman 7 10% 6 .86 3 9% 2 .66
Sophomore 15 21% 10 .66 7 21% 4 .57
Junior 8 11% 6 .75 12 367% 9 .75
Senior 24 33% 20 .84 5 15% 1 .20
2nd Bach. 4 6% 4 1.00 1 3% 0 .C0
Masters L 6% 4 1.00 3 9% 2 .67
Doctoral 6 8% 6 1.00 1 3% 1 1.00
Other 5 7% 5 1.00 1 3% 1 1.00

Prior experience

In-class Self=-study
enrolled passed enrolled passed
N % of class N success rate N % of class N success rate

None 33 45% 26 .79 6 18% 3 .33
Self taught i 6% 3 .75 2 - 6% 2 1.00
1-2 classes 32 Ll 28 .88 20 60% 13 .65

3- + classes 2 3% 2 1.00 5 15% 3 .60
Other 2 3% 2 1.00 - = = =
Enrollment option

Not required 66 90% 54 .82 26 79% 17 .65

Required 7 10% 7 1.00 7 21% 3 W43



Appendix B page 2

Age
In-class Self-study
enrclled passed enrolled passed
N % of class N success rate N % of class N success rate

18 6 8% 5 .84 2 6% 2 1.00
19 9 12% 7 77 6 18% 3 .50
20 10 14% 7 .70 5 15% 3. .60
21 11 15% 8 .72 3 9% 3 1.00
22 10 145% 9 .90 3 9% 0 .00
23 5 7% b .80 1 3% 0 .00
24 6 8% 5 .84 2 6% 1 .50
25 5 % 5 1.00 2 6% 2 1.00
26 1 1% 1 1.00 2 6% 1 .50
27 2 3% 2 1.00 = = = =

28 1 1% 1 1.00 1 3% 1 1.00
29 1 1% 1 1.00 1 3% 1 1.00
30-39 3 L% 3 1.00 2 6% 1 .50
Lo-49 1 1% 1 1.00 1 3% o .00
50-59 1 1% 1 1.00 1 3% 1 1.00



Appendix B page 3

CIS 133 Information Sheet

Name: (names were used only for dividing data on succeeders from othe

Are you taking this course by choice
because it is required of you

Check your class standing Freshman
Sophmore
Junior
Senior
Second Bacc,
Master's
Doctoral
Other

Your age?

Check the best estimate of your background in CS:

no previous work in programming or CS
self taught programming

one or two classes

three or more classes

other

Check your reason for enrolling in self-study:

the reqular class was full

course scheduling conflict required it
personal life scheduling required it
prefer independent study

other



