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SUPPLEMENTAL TV TAPED PROBLEMS 

ROBERT G. SQUIRES AND 
DAVID V. FRANK 
Purdue University 
West Lafayette, IN 4 7907 

LARGE INCREASES IN engineering enrollments in 
recent years have caused instructional prob­

lems in many departments. For example, since 
1974 chemical engineering enrollment at Purdue 
has increased from 243 to 558 while the faculty 
has gone from 19 to 21. This has resulted in an 
increase in class size-the fall chemical engineer­
ing thermodynamics (Ch 311) enrollment has in­
creased from 50 to 135. This class size increase 
presents particular instructional difficulties in a 
problem-oriented engineering course such as ChE 
311. The purpose of this project was to develop a 
series of sample TV taped chemical engineering 
problems which could be used by the student, out­
side of class at his or her own pace, to supplement 
the course material. 

COURSE DESCRIPTION 

ChE 311 is a semester course with 45 classes of 
fifty minutes each. The 15 week course is divided 
into five major sections (see Table 1). In order to 
rapidly introduce the first and second law in the 
beginning of the course, we use steam as the work­
ing fluid in the first two sections of the course. In 
section three, additional first and second law prob-

The purpose of this project 
was to develop a series of sample TV 

taped chemical engineering problems which 
could be used by the student, outside of class at 

his or her own pace, to supplement 
the course material. 
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TOPIC 

First Law 
First & Second Law 
Equations of State 
Phase Equilibrium 
Chemical Equilibrium 

TABLE 1 
Course Outline 

NO. OF NO. OF COPIES 
TAPES IN LIBRARY 

3 
3 
4 
5 
5 

20 

3 
3 
2 
2 
2 

lems are presented using other equations of state 
including the generalized charts, other tabular and 
analytical expressions. The last two sections cover 
applications of interest to chemical engineers­
phase and chemical equilibrium. 

The lecture material for each topic area is 
covered in lectures at the beginning of the section. 
In the remaining periods, a series of practical 
problems of increasing complexity are discussed. 
The problems are presented in three parallel 
methods: 

• Discussed by the professor and students in class 
• A photocopied solution handed out to each student 
• A video taped discussion of supplemental problems are 

on file in the library and available at the student's 
request. 

At the end of each section, all students simul­
taneously take a common exam. This method has 
the following advantages : 

• The better students may work ahead at their own 
pace, checking out the video taped problem solution 
from the library. They need not attend classes in 
which material they already understand is being dis­
cussed. Inasmuch as these students do not attend the 
problem discussion classes, the class size is reduced 
and more individual attention can be given to the 
remaining students. 

• Students attending class but still having difficulty 
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with the material may also check out the video taped 
problem solutions. In their case, the video tapes would 
be used not to work ahead, but to reinforce the dis­
cussion of similar problems. They could, in effect, 
repeat the problem discussion, via video tape, as often 
as they wish. By thus spending extra time, they could 
also slow down their pace through each section. 

• Since all students are required to take the same exam 
at the end of each section, the procrastination prob­
lem so often present in self-paced courses would not 
occur. All students would be required to be at the 
same point five times during the semester-at each 
exam. 

TV TAPED SUPPLEMENTAL PROBLEMS 

The thermodynamics videotapes were prepared 
during a 16-month period from September 1980 to 
December 1981. The twenty videotapes are divided 
into five groups, as shown in Table 1. Each tape 
discusses the solution to a problem similar to the 
homework problems. As each new topic is begun, 
students are given typed problem statements for 
that topic. The solutions are available on the video­
tapes only. Table 2 shows the topic of each prob­
lem. 

Each taped problem is approximately twenty 
minutes long. The tapes were prepared in a Purdue 
TV studio using two color TV cameras ; one an 
overhead showing the material being written on a 
pad by the lecturer, and the other facing the lee-

Robert G. Squires is a Professor of Chemical Engineering at Purdue 
University. His Bachelor's degree is from Rensselaer and his Master's 

and Doctorate from U. of Michigan. He has received the Amoco 

Foundation Outstanding Teaching Award and the Western Electric 
Fund Award for Excellence in Engineering Instruction. He is past 
chairman of the l&EC Division of ACS and was the 1982 Program 
Chairman for the Chemical Engineering Division of ASEE. In his spare 

time he is a jogger, a pilot and a skier. 
David V. Frank is currently a graduate student in chemical educa­

tion at Purdue University. He received his BA degree from Macalester 

College in 1976 and his MS degree from Purdue in 1980. His doctoral 

research will be conducted in the area of problem solving in chemistry. 
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TABLE 2 
Supplemental ·TV Taped Problems 

COURSE SECTION 

1. First Law 
2. First Law 
3. First Law 
4. 1st & 2nd Law 
5. 1st & 2nd Law 
6. 1st & 2nd Law 

7. Equation of State 
8. Equation of State 
9. Equation of State 

10. Equation of State 
11. Phase Equilibrium 

12. Phase Equilibrium 
13. Phase Equilibrium 
14. Phase Equilibrium 

15. Phase Equilibrium 
16. Chemical Equilibrium 

i7. Chemical Equilibrium 

18. Chemical Equilibrium 
19. Chemical Equilibrium 

20. Chemical Equilibrium 

TOPIC 

Pressure Cooker 
Throttling Calorimeter 
Triple Point 
Inventor's Process 
Actual vs Ideal Compressor 
Reversible Isothermal Process 
-Trial & Error 
Throttling Process 
Throttling Process 
Diesel Compression 
Diesel Compression 
Data vs Nomograph vs 
Raoult's Law 
Dew and Bubble Point 
Flash Calculation 
Activity Coefficient 
Gibbs-Duhem Equation 
Wilson Equation 
Standard Heat of Reaction vs 
Actual Q of a Reactor 
NH3 Formation, Effect of 
T, P, Composition 
Multiple Reactions 
Multiple Reactions with 
Liquid Condensing 
Multiple Reactions with Solid 
Phase Reactant and Product 

turer to give a more personal touch to his com­
ments. 

A preliminary practice tape was first made and 
reviewed by a panel of undergraduate students. 
The changes suggested by the panel were incorpo­
rated into the final tape. 

The tapes are kept in the engineering library 
and may be checked out for viewing at the stu­
dent's convenience. It should be pointed out that 
the TV problems are extra problems not required 
of the students, not turned in, and not discussed in 
class. They are, therefore, used as supplemental 
material strictly for the student's benefit. Sufficient 
copies of each tape are kept in the library so that 
students did not queue (see Table 1). 

EVALUATION OF EFFECTIVENESS 

The tapes were first made available to students 
during the spring and fall semesters of 1981. We 
were interested in the answers to the following 
three questions : 

1. Will implementation of the tapes result in 
an increase in the students' test perform­
ance? 

2. How often will students use the tapes? 
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3. What are the students' perceptions of the 
quality of the tapes? 

An experimental design was employed to 
answer the first question. The students were ran­
domly assigned to two groups. Group I was allowed 
to use the tapes for only the first and third topics 
and Group II was allowed to use the tapes during 
the second and fourth topics. (The fifth set of 
tapes had not yet been made.) The exam scores for 
both groups were compared following each test to 
see if normal use of the tapes had a significant 
effect on the student's achievement. There were 39 
students in both groups who took all four exams. 
Each exam consisted of two or three problems. The 
average test score of a student throughout the 
semester was 75.6 when he was using the video­
tapes and 74.4 when he did not have access to the 
tapes. However, a t-test shows that the difference 
between these two numbers is not significant. 

A survey was made of the spring '81 ChE 311 
class. There were 84 students in the class and 63 
responded to the anonymous questionnaire. At the 
time of the questionnaire 19 tapes were in use. A 
summary shows that 43 % of the responders saw 
all 19 tapes, 81 % saw more than 11 tapes, and 
10 % saw no tapes. 

Comments from the questionnaire indicated 
that most students believe that using the tapes en­
abled them to learn the material more quickly. 
Many students viewed the tapes more than once. 
Typically they might view a tape once when the 
material was first discussed, and then view the 
same tape as a review just before the exam. 

,4 pp/.ic,a,u0«-4 . . . 

CONCLUSIONS 

The fact that no significant improvement in 
test performance attributable to the tapes was ob­
served is not surprising. The tapes are but a small 
part of the course and similar problems are re­
quired of all students. We were encouraged that 
many students indicated that the tapes allowed 
them to understand the material more quickly. 

That 43 % of the class saw all of the tapes and 
81 % saw more than half of the tapes is our best 
indication that the students believed the tapes were 
worthwhile. (Remember that the tapes were not 
required and were not discussed in class.) At 
twenty minutes per tape, this level of viewing rep­
resents a significant amount of voluntarily com­
mitted time. We conclude that the tapes are a use­
ful addition to the course and we plan to continue 
their use. If any other professors would like to use 
any or all of these tapes, copies can be obtained 
from Prof. Squires. 
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THE FUNDAMENTAL PROPERTY RELATION* 
JOSEPH J. MARTIN* 
University of Michigan 
AnnArbor,MI 48109 

s UPPOSE ONE WERE TO try to describe the field of 
thermodynamics in as simple a manner as pos­

sible. It is likely he would start with the concise 
definition that thermodynamics is the science of 
energy as displayed in all of its forms, transfers, 
and transformations. He would probably then 

*This paper was presented at the symposium prior to 
Professor Martins death on Dec. 13, 1982 (see GEE Vol. 
XVII, No. 2, pg. 73 for Memoriam). 
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invoke the famous "three laws" that are the result 
of observation and some intuition, and discuss 
how these lead to the field which is agreed to be 
the one in question, as judged from a study of the 
multitude of books that have been written on the 
subject. 

An alternative approach would be to assume 
from prior knowledge the four basic equations of 
thermodynamics, thereby utilizing from the very 
start the powerful shorthand language of mathe­
matics. This would be followed by an interpreta­
tion and explanation of each basic equation. 

© Copyright ChE Division, A SEE, 1983 

119 


