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Introduction 
Some years ago Mechner (1967) 

pointed out that some people are sur-
prised when told that the most efficient 
way to teach the sequential steps in a 
procedure or process can be to teach 
them backwards. This means "teaching 
the last step first, then the next to last 
step and so on until the entire chain of 
steps has been taught.' In the 70s. this 
technique of backward chaining (Gil-
bert, 1962; Mechner, 1967) was much 
better known and explicitly used. This 
was particularly so in the stimulus-re-
sponse (S-R) world of programmed in-
struction. Less familiar and perhaps to a 
wide extent still minimally applied is the 
principle of backward chaining in the 
making of a demonstration film. With the 
help of backward chaining we can, I be-
lieve, make most demonstration films 
more instructionally effective. This is to 
say that backward chaining can in-
crease the contribution that letting see 
makes to actually doing. This is some-
thing that both the user of the film (train-
er) and viewer of the film (learner) would 
both like to see happen!  

experiment itself is concerned with mea-
suring the effect of certain chemical and 
electrical stimuli on the heart rate of an 
anaesthetized frog. Setting the experi-
ment up involves anaesthetizing the frog, 
opening its chest to expose the heart and 
connecting a lead from the heart to a 
registration device. This laboratory set 
up (the task that the viewer after seeing 
the film must himself perform) is shown 
in Figure 1. 

The specific steps involved in reaching 
the set up illustrated in Figure 1 are 
listed in Table 1. The backward chaining 
technique is used in the film for teaching 
the members of chain nr. 3 only. These 
are the last seven steps of the procedure 
and the ones at which mistakes are most 
easily and most frequently made. The 
mistakes are such that irreparable 
damage may be done to the heart or that 
a laboratory teacher may have to inter- 

An example from practice 
Before arguing the case for the use of 

backward chaining in demonstration 
films, I would first like to mention a film 
in which this technique was effectively 
used. We will then have a frame of refer-
ence (a concrete example from practice) 
for some points of discussion and tips on 
the strategy's use. 

The demonstration film is a video film, 
twenty minutes long and in color. It is de-
signed to teach the procedures used in 
setting up a laboratory experiment. The 
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Table 1 

Step 1 Weigh frog 

Step 2 Determine amount narcoticum 

Step 3 Inject under skin Chain nr. 1 

Step 4 Wait 2 minutes 

Step 5 : Check frog is anaesthetized 

Step 6 : Wash off skin secretions Chain nr. 2 

Step 7 Put cotton wool + narcoticum in mouth 

Step 8 : Cut open skin in chest area 0 
Step 9 Fold back skin to expose rib cage 0 
Step 10 Cut through rib cage Chain nr. 3 OD 
Step 11 Pull back rib cage and fix open OD 
Step 12 Break open heart sack 

Step 13 Cut ligament behind heart 

Step 14 : Lift heart and attach to measuring device 

vene to arrest bleeding. Both these hap-
penings are resource-wise costly and 
need to be avoided. 

Soon after the film went into use in 
curriculums at the Unviersity of Utrecht 
some 120 student viewers were asked 
about their learning experience via the 
film. Results suggest that the film is 
didactically a success. The majority of 
viewers had the idea that at the end of 
the 20 minutes they knew clearly what 
they had to do themselves at the labora-
tory bench. This confidence of the ma-
jority was confirmed by the experience 
of teacher assistants who had super-
vised the work of the students (in groups 
of thirty or forty) in the laboratory. The 
assistants found that for those groups 
who had seen the film (1) incidents of 
damage to the heart and of bleeding 
were reduced and (2) hardly any ques-
tions were asked by the students about 
what had to be done next and so on. In 
short, it seems the demonstration film 
generated (for most of the viewers ques-
tioned) a memory structure appropriate 
for the task that had to be performed. 

Backward Chaining 
One reason backward chaining works 

is that the learning tasks (the learning of 
each step in a process or procedure) are 
sequenced to "maximize the help they 
give each other." Thus, for example, in 
the demonstration mentioned, when the 
demonstrator is busy with step 10 and 
warns "the use of the wrong sort of scis- 

sors when opening the chest can damage 
the heart," learning has been assisted by 
the fact that the viewer has already seen 
what structures and organs lie under the 
rib cage. These were seen as he watched 
the demonstrations of steps 14. 13, 12, 
and 11 in that sequence. With the help of 
backward chaining he can incorporate 
this new knowledge (using scissors type 
X and not type Y) into an existing cog-
nitive structure. Seeing of steps 14, 13, 
12, and 11 first, thus gives "meaning" to 
critical information he receives at step 
10. This goes for the demonstration and 
acquisition of knowledge about every 
step in the backward chaining process 
(step 14 to and including step 8). 

A second reason that backward chain-
ing can make instruction more effective 
(and this is particularly so in the context 
of filmed demonstrations) is that the 
strategy "programs" the learner to men-
tally complete the chain as the demon-
stration of an individual step terminates. 
We can illustrate this notion with the 
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help of a diagram such as you see in 
Figure 2. Letters "A," "B," "C," "D," 
and "E" identify the steps in an arbi-
trary chain of five members. A com-
pleted circle identifies the step which 
has just been seen demonstrated and 
viewed. A broken circle indicates the 
steps which are mentally exercised. 

Whatever process or procedure we 
may want to demonstrate with the help 
of film and backward chaining certain, 
conditions must be present if the 
strategy is to work well, This is to say if 
it is to have (1) the two results mentioned 
above and (2) a t the same time qualify as 
an "elegant" strategy. This is a term 
used by Davis (1976) to describe instruc-
tion that is "more effective and takes 
less time and energy." It is relatively 
easy to backward chain in film or text in 
an "unelegant-  way! 

Some principles 
My experience has been that to make 

backward chaining in a filmed demon-
stration work in an elegant way re-
quires, in the first place, attention to 
quite specific principles regarding the 
information given to a learner early in 
the training of a perceptual motor-skill. 
Such principles have been formulated 
for us by Davis, Alexander, and Yelon 
(1974). In the context of this article, 
the demonstration mentioned in item 3 
would be a filmed demonstration. This 
demonstration to be elegant should itself 
reflect care for items 1, 2, 4, and 5. 

Here are the Davis, Alexander, and 
Yelon principles: 

1  Provide the student with pre- 
cise, unambiguous objectives. 

2. Begin with criteria the student 
will be able to meet and gradu-
ally raise the criteria of satis-
factory performance. 

3. Give the student an overview of 
the task by demonstration or 
audiovisual methods of presen-
tation. 

4. Avoid long, verbal descriptions 
and passive instruction before 
allowing the student to begin 
practicing. 

5. if possible, early in the learning 
provide some form of brief 
guidance to minimize errors. 

For backward chaining to be elegant, 
the filmed demonstration must thus: tell 
the viewer where he or she is going (prin-
ciple 1), progressively step up the de-
mand on the viewer's thinking and obser-
vation skill (principle 2), be an adequate 
overview for individuals in an audience 
of mixed skill and interest (principle 3), 
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inventively engage the continued atten-
tion of the viewer via his mind, eyes and 
ears (principle 4) and, finally, give spe-
cial attention to those moments in the 
task which traditionally give difficulties 
(principle 5). 

Some Tips 
The fascinating task which faces the 

designer of a filmed demonstration who 
has opted for the potential advantage of 
using backward chaining, is how to op-
erationalize the principles cited above 
along the lines indicated above? How do 
I best tell the viewer where he is going? 
How do I progressively step-up demand 
on his observation skills? How do I avoid 
long verbal description, i.e., avoid just 
telling the viewer what he is looking at? 
These are examples of the very many 
practical questions that the instruction-
al designer, who is seeking elegance, will 
have to answer as he puts together his 
viewer's learning experience. 

There is no one correct answer to such 
questions but perhaps some tips can 
help. They are given below and are 
drawn from my own experience in guid-
ing the decision-making in the making of 
the film which has been discussed 
earlier in the article and in writing pro-
grammed texts in which backward 
chaining has been used. They must re-
main in their status of "tips" until there 
has been some opportunity to test their 
validity in a variety of controlled re-
search experiments. The tips are given 
in quite arbitrary order and each has 
relevance for a number of facets of the 
five (Davis, Alexander, and YeIon, 1974) 
principles. 
I. Telling the viewer where he is going 

(making the objective clear) and 
where he is at a given point in time is 
especially important when backward 
chaining with images in a screen. 
Apart from "telling" him this from 
out of the screen it can also be useful 
to provide him with a specific naviga-
tional aid. In the film discussed, this 
navigational aid was the set of sym-
bols shown in Figure 3. The symbols 
in Figure 3 are white on a green 
background. Each represents a step 
in the laboratory procedure. The 
symbols, which read horizontally 
from left to right, are used en bloc at 
the start, middle and end of the film. 
During the backward chaining pro-
cess the symbol identifying the step 
that is about to be demonstrated ap-
pears momentarily in close-up in the 
screen. Thus, before demonstrating 

step 14 symbol 14 appears in the 
screen, before step 13 symbol 13 and 
so on. In this way the viewer knows 
"at a glance" where he is in the task, 
where he has been, and also where 
he is going. The symbols are also 
used on the cover and in the text of a 
short-easy-to-read handout which ac-
companies the film. 

2. It hardly needs saying that the pro-
cess or procedure being taught with 
the help of backward chaining 
should not be too long. As mentioned 
earlier step 8 to 14 only (cf. Table 1) 
are "taught" by backward chaining. 
These are also taught first in the film 
when the viewer's willingness to at-
tend to information is highest. Steps 
Ito 7 are taught in the second part of 
the film and in normal, forward, se-
quence. In most cases it is probably 
useful to show the procedure being 
demonstrated with the help of back-
ward chaining twice. First in normal. 
forward, sequence and then in 
reverse order. This was done with 
steps 8 to 14. The first showing pro-
vides an overview of the procedure. 
This anticipates and protects the 
viewer from the sort of invalid and 
incomplete associations that Bullock 
(1962) refers to in a statement about 
programmed instruction: 

Speaking colloquially, the student 
will always try to fit some new ma-
terial into his existing conception 
of the subject matter. To protect 

him from creating invalid, incom-
plete associations between the ma-
terial being established in the pro-
gram and his prior experiences, 
the programmer begins, wherever 
possible, with a generalized, sim-
plified version of what is to come, 
and then elaborates this overview 
in the subsequent frames. . . . 

3 One facet of elegant backward 
chaining in demonstration films is to 
create the S-R condition for critical 
observation. This can be done with 
the help of a silent demonstration, a 
challenge and some preparatory 
reading. In the film discussed, the 
silent demonstration was, by design, 
the first overview of steps 8 to 14. 
The demonstrator comes into the 
screen and following a few words 
about the film's content, explains 
that these will be the first steps to be 
demonstrated but without commen-
tary from him. At the same time he 
challenges the viewer to mentally 
identify what the steps are after they 
have first read a brief description of 
these steps in a handout each has re-
ceived. The viewer is given a two 
minutes' pause to do this. While he is 
reading the material the symbols re-
main in the silent video screen. The 
intention is that these will excite the 
viewers curiosity and that he will 
also make the connection between 
the symbols in the screen, on the 
cover, and in the text of the handout, 
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and the descriptions which belong to 
the symbols. The viewer is thus pro-
grammed to process the symbols and 
make them part of his memory struc-
ture. The opportunity to read the des-
criptions, before attempting to identi-
fy and discriminate step 8-14 in the 
first, forward, demonstration, is im-
portant, Without this opportunity the 
invitation to "observe critically" 
could be a relatively nonsensical in-
vitation. 

4. A final tip: when the intention is to 
use backward chaining in an elegant 
way, chose a demonstrator who has 
top credibility for the viewing popula-
tion. This means chasing someone 
who can do/has done what he is dem-
onstrating, who believes in what he 
is demonstrating and preferably who 
has been involved as a designer in 
creating the backward chaining se-
quence. A factor in this credibility is 
to deliberately exclude background 
music. In, for example, the "silent" 
demonstration referred to above, the 
camera concentrates on the hands 
and instruments (and occasionally 
the face) of the demonstrator. The 
microphone picks up only the inci-
dental sounds that are made as he 
works—the putting down of an in-
strument, the sound of cutting scis-
sors and so on. In this way the 

One reason backward 
chaining works is that 

the learning tasks 
(the learning of each step 
in a process or procedure) 

are sequenced 
to "maximize 

the help 
they give each other." 

viewer's attention is focused on what 
is going on. Tension is aroused. It 
helps him to respond effectively to 
the invitation to "observe critically.-  

Summary and Closing 
Remark 

This article has discussed backward 
chaining in demonstration films. It has 
given some tips to help decision-making 
when the intention is to use this strategy 
in an elegant way, i.e., to make the in-
struction more effective and cost less 
time and energy. It has drawn attention 
to the Davis, Alexander, and Yelon prin-
ciples (1974) concerning the giving of in- 

formation early in process of learning a 
perceptual-motor skill. 

The making of the film which has been 
discussed was a cooperative effort. It in-
volved the department of comparative 
physiology (N. Pals & R. Peters) and de-
partment of research and development 
(F.A. Earl), State University of Utrecht 
and staff of the Institute for Film and 
Science, Utrecht, (G. van der Veen, et al.) 
N. Pals was the co-designer and demon-
strator in the film. 

It has been said that an experiment is 
a good one if it leads to further experi-
ments. I hope that the "experiment in 
backward chaining" which has been 
talked about here will qualify in that 
category. 

■.11 
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Australia 
(continued from page 15) 

be a resistance among top management 
to committing additional resources. But 
these changes are already beginning to 
happen, and they should accelerate in 
the early 80s. In fact, I sincerely believe 
that the 80s will bring maturity to 
Australian training and development ef-
forts. The potential is so great here, it 
woud be foolish and overly pessimistic to 
think otherwise. 

In order for training to mature in the 
80s, there will have to be an increasing 
prof essionalization in this area. Cur-
rently, there is little personal identifica-
tion with the training and development 
profession. The Australian Institute of 
Training and Development (AITD) is the 
only professional association for 
trainers in the country, and even this 
association is not as widely accepted as 
its  counterpart associations in the 
United States. 

From my vantage point in Western 
Australia, there are additional prob-
lems. Many training and development 
professionals feel isolated, since the 
headquarters of most large companies 
are in Sydney and Melbourne and the 
central offices of all Commonwealth 
Ministries and Departments are in 
Canberra (between Sydney and Mel-
bourne). Consequently, training activity 
does not tend to be so strong here as in 
the "Eastern States-  (as Australians 
refer to the population concentrations at 
the east of the continent). When impor-
tant policy decisions are made, they are 
usually made elsewhere; when quality 
training departments are set up, they 
are most frequently at the head offices. 
This leads to both frustration and 
commitment on the part of Western 
Australians. Frustration results from 
lack of involvement in policy-making;  

commitment results from isolation and 
independent thinking that characterizes 
the Western Australian way of life. But 
whether the vantage point be Sydney, 
Brisbane, Adelaide, Melbourne, or 
Perth, the unmistakable truth is that 
Australia is an exciting country with 
huge as yet unexploited potential. In 
training and development this potential 
will been be realized. 

Li 
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