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ABSTRACT

This paper considers how video should be designed for pedagogic effectiveness. Until now, practicable
pedagogic design principles have not been addressed in any depth elsewhere in the international
literature. The paper summarises a framework of such micro-level design principles. This screenwriting
framework consists of ten major categories, each of which contains several design principles. A
representative subset of these principles is illustrated with storyboards of video clips.
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INTRODUCTION

In a pedagogically effective video design, words and pictures need to be carefully interwoven,
in order to create synergy of meaning, ensure clear exposition and facilitate a receptive frame
of mind. Additionally, the video needs an open structure that enables and encourages
sustained attention and constructive learning.

There are many video techniques and teaching functions that exploit the strengths of video
and that other media cannot achieve as effectively. Koumi (2006, Chapters 1-3) describes
how such video techniques enable students to acquire robust cognitive structures, realistic
experiences and desirable attitudes/appreciations. However, the techniques will fail in these
tasks if they are not implemented with due attention to pedagogic effectiveness.

Until now, there has been no comprehensive practicable framework for effective screenwriting
of educational video. This paper introduces such a framework: it summarises Chapter 5 of
Koumi (2006)

THE SCREENWRITING FRAMEWORK

Table 1 concerns preliminary considerations that interact with the elements of the framework
in Table 2. Briefly, Target Audience and Learning Context affect the style and depth of the

screenwriting treatment, while Teaching Intentions underlie the whole story.

Table 1. Three Usage Dimensions

How will the video be used? Examples

By whom | A. TARGET AUDIENCE Second-year undergraduates
In what B. LEARNING CONTEXT AND Supplementary video notes
context COMPLEMENTARY LEARNING

For what | C. TEACHING INTENTIONS

purpose 1 Cognitive Learning Outcomes ~ | Argue a scientific theory.
2 Provision of Experiences ~ | Take viewers on a field trip.
3 Nurturing (motivations, feelings) |~ |Influence attitudes.

The framework summarised in Table 2 consists of eight major categories, each containing
several design principles. (Further categories and principles can be found in Koumi, 2006).



The development of this framework was grounded in

o the BBC’s experiences of producing and evaluating videos for the UK Open University

e our evaluations, over 10 years, of course exercise videos produced by students of our
annual 3-month course on educational video

o this author’'s workshops on pedagogic screenwriting in the above course and at two dozen
overseas educational media centres up until 2005.

¢ this author’s evaluations of Channel 4 & BBC Schools TV, plus corporate training videos.

Whenever we judged that a segment of video was educationally effective/ineffective, we

examined the screenwriting framework and adjusted it. As explained in Koumi (2006, 104-

111), the framework has also been strongly influenced by theories of learning and teaching,

such as those espoused by Bruner (1999), Van Merriénboer (2001). and Merrill (2002).

Notice that Table 2 concerns each chapter. This term is used because we are trying to tell a
story — a narrative. Narrative is an organising, interpretive structure that gives meaning to
knowledge (Sigrun Gudmundsdottir, 1995). And narrative aids recall through its network of
causal links and signposts (Laurillard et al, 2000).

Table 2. A Pedagogic Screenwriting Framework for each chapter of the content narrative

1. Hook 5. SENSITISE
a Shock / surprise / delight a Music Style/Occurrence by Design
b Fascinate, entertainfamuse, appetise, b Signal Change of Topic
create suspense ¢ Consistent style
2. SIGNPOST 6. ELUCIDATE
a Chapter Heading: what's next? a Moderate intellectual depth/complexity
b Focus: what to look out for b Vary tempo to indicate syntax
c. Enhance Legibility / Audibility
3. FACILITATE ATTENTIVE VIEWING 7. REINFORCE
a Pose questions a Repetition (with a different angle)
b Encourage prediction b Compare / Contrast
c Synergy between words and pictures
4. ENABLE CONSTRUCTIVE LEARNING 8. CONSOLIDATE/ CONCLUDE
a Concretise / Activate existing knowledge a Recapitulate
b Words NOT DUPLICATING pictures b Consolidate / Summarise key features
¢ Do not blinker, disclose the context ¢ Chapter Ending
d Pause commentary for contemplation

CAVEAT. Table 2 is not intended as a prescription. The framework is meant to be used
flexibly, rather than as a recipe. No chapter of a video need include all 22 techniques nor
even all 8 main categories. For instance, it is counter-productive to signpost what’s coming
(category 2), if the next item is meant as a surprise. Normally, it is appropriate to apply one
or two techniques per chapter for each of the 8 categories, as befits the story and the
screenwriter’s style.

In any case, the word chapter is defined loosely as a self-contained section, This definition
involves subjective judgement. One screenwriter’s section, necessitating a signpost and a
conclusion, may be another’s subsection, which may only need a link.




ILLUSTRATIONS OF THE SCREENWRITING PRINCIPLES

Seven of the twenty-two principles of Table 2 will be discussed in this paper in a specific
context — namely as they apply to a particular educational TV programme. This is a UK Open
University programme, Dominance and Subordinacy, which was number 13 (of 16) in a
second level undergraduate Course, Biology Brain and Behaviour.

The first pedagogic screenwriting technique that will be illustrated comes under category 6 of
Table 2, Elucidate, i.e. make the story line clear. One of the Elucidating techniques is 6b,
Vary Tempo to indicate Syntax (syntax refers to questions like, is this a continuation of the
last topic or is it a new topic?). The technique concerns how to vary the tempo of the
programme in order to make its syntax clear. For example, in Table 3, consider the pauses in
the narration.

At the end of the narration for shot 1, there is a long pause lasting 3% seconds, whereas after
the picture changes to Shot 2, there is a very short pause lasting only a % second. (Viewers
probably do not register %2 sec as a pause. In any case, their attention is taken up by the
change of shot. The 1 sec pause at the end of shot 2 may also not be registered as a pause.)

Table 3. Shots 1 to 3 of the TV programme, Dominance and Subordinacy

Picture Narration

1. Chimp, hanging upside
down, then pressing
buttons on a console

So far in this course, we've concentrated mostly
on individual animals, often in contrived
laboratory situations

LONG PAUSE (3% seconds)

SHORT PAUSE (%2 sec)

But many animals live for most or all of their
lives in social groups

SHORT PAUSE (1 sec)

| 99 ) ' 24N
3. Four monkeys eating LONG PAUSE (3 seconds)

' This is the part of the course where we
concentrate on social behaviour

The reason for this uneven tempo is to help viewers to appreciate that shot 2 concerns a new
topic. Specifically, the long pause in narration at the end of shot 1 allows viewers to finish



assimilating the first topic individual animals in laboratories and to recognize that the topic has
ended. If they are in any doubt that it has ended, the immediate narration after the change of
picture interrupts any lingering thoughts about the previous topic. This interruption signals that
a new topic is starting. (Viewers discover what the new topic is, hamely social group living,
after a few words).

The transition between shots 1 and 2 is in contrast to that between shots 2 and 3. Between
shots 1 and 2, the topic changes. But from shot 2 to shot 3 the topic remains the same: both
shots concern social behaviour. This continuation of topic is signalled by a different variability
in the tempo. The pause in narration at the end of shot 2 is short (1 sec) whereas the pause
after the picture changes to shot 3 is long (3 sec). This transition between shots 2 and 3 is
precisely opposite to that between shots 1 and 2.

This time, the short pause at the end of shot 2 identifies shot 3 as a further illustration of shot
2’s topic. The reason for this is: when a new shot starts very shortly after some commentary,
viewers interpret the picture as illustrating that commentary. Moreover the long pause at the
start of shot 3 reinforces this interpretation: the viewer recognizes that time is being allowed
for contemplation of this further illustration of shot 2’s topic. Table 4 summarizes the two
contrasting tempo signals.

Table 4. Summary of the Varying Tempo Signals in shots 1, 2, 3

Shot 1 Words
Long Pause (3Y2 sec)

Shot 2 Short Pause (¥2 sec) New Topic
Words
Short Pause (1 sec)

Shot 3 Long Pause (3 sec) Same Topic as Shot 2
Words

Incidentally, the appropriate duration of pauses in narration depends critically on how busy the
pictures are. For example, a pause of 3 seconds may feel like only 1 second if there is a lot of
movement in the picture (needing a lot of visual processing by the viewer).

Following shot 3, the next 30 seconds of the TV programme illustrate several screenwriting
principles and techniques. The picture-word transcript is given in Table 5.

Table 5. Shots 4 to 14 of Dominance and Subordinacy

Picture Narration
Shots 4 to 9. Various shots of primates
i.e. of monkeys: And on TV, we focus on
macaques primates, like these Japanese

macaques. There are many
different kinds of primates.
First, there are the monkeys.

close-up of macaque These Japanese macaques
are old-world monkeys — that
is, monkeys from Asia and
Africa — and so are

rhesus these rhesus monkeys. Rather
different are
marmoset new world monkeys, like the

marmosets from South America



an

d of apes: gorillas, chim The primates also include the
b ewicasmre sl P 8 apes, like these gorillas you
saw earlier, and these
chimps.

And of course

10. Shots of human family, ending with a human beings are primates,
close-up of the mother’s face and a final | (PAUSE)
close-up of the baby's face

which is one of the reasons
why behavioural scientists
are so

interested in primates. The
monkeys

and the apes, are our closest

relatives.

13. Human face (mimicking the head- (PAUSE)
movements of the previous animals)

(PAUSE)

Shots 10 to 14 illustrate a combination of two Reinforcement techniques: Repetition and
Comparison, numbered 7a and 7b in Table 2.



Table 6.

When comparing two items, X and Y, it is not adequate to show them only once each (X-Y),
because while the viewer is studying Y, the memory of X is fading. So the minimum necessary
is to repeat X, i.e. to show X-Y-X, and better for balance: X-Y-X-Y. In shots 10 to 14 the items
being compared were Human and Animal faces: and the sequence was: H-H-A-A-H-A.

Incidentally, shot 13, the human face which aped the ape, was meant as a joke to delight,
and thereby to hook the viewer: design principle 1a in Table 2.

In the same vein, the commentary just prior to the human face, The monkeys and the apes
are our closest relatives, was purely to fascinate the viewer (1b of Table 2). That is, the
sentence is not actually needed for the academic content of the story — it is purely a narrative
device to captivate viewers, so that they remain interested in the rest of the story.

A constructivist principle

A few shots later, the question of maternal care is introduced, and the way this is done
illustrates design principle 4b of Table 2, Words NOT DUPLICATING Pictures.

A shot in the Dominance programme that illustrates this technique, in which the words are
generalizing or telling a parallel story rather than describing the pictures literally, is given in
Table 6. The literal description (final column) contains only the information that can be seen in
the pictures. In contrast, the actual sentence used (middle column) is a generalization of the
events in the picture — it adds information to the picture. Also, this generalization encourages
viewers to contribute their own interpretation to the pictures and words. They should deduce
that suckling is one way of caring for the young and that grooming is another — and that the
animal being groomed is an older child.

lllustration of principle 4b: Words not duplicating pictures

Picture

These shots show a
Rhesus monkey mother
suckling her baby while
simultaneously grooming
an older offspring.

Actual narration —
generalizing from the
pictures (not
duplicating them)

A literal description
would have been the
narration:-

Matifgu 8
Cargofllnfants
Dl

(Individual animals)
care for their young,

Individual mothers
suckle their babies

and they may do so for
several years.

and groom their older
offspring.

The whole point, for all the items in categories 3 and 4 of Table 2, is to encourage mindful,
constructive viewing, rather than passive reception. In this way, each viewer effectively
becomes a co-author of the story. That is, each viewer’s idiosyncratic version of the story is a
collaboration between the viewer and the screenwriter.



The most extensive principle

The most extensive of the 22 principles in Table 2, is 7c: synergy between words and
pictures. That is, words should reinforce pictures and vice-versa, to maximum effect.

An implication is that a subject specialist should not write the commentary of a video without
thinking of the pictures, and then expect a video producer to find the most effective pictures —
because the most effective pictures for the topic might necessitate considerable changes in
the proposed words. The reverse also applies: thinking of a sequence of pictures first and
hoping that effective words can be composed as an afterthought may not work well.

Instead, what is required is an iterative process of picture-word composition whereby one draft
of the words leads to a draft of the pictures, which in turn leads to a second draft of the words,
and so on. This endeavour is extremely difficult when the pictures are unpredictable location
recordings; how can the words be composed so that pictures and words reinforce each other
maximally if the recording is of animal behaviour, the most notoriously unpredictable?

Table 7 gives the transcript of one shot in the Dominance and Subordinacy programme. The
picture-word synergy is analyzed below the table.

Table 7. Transcript of an animal behaviour shot in the TV programme

Pictures (Single Developing Shot) Narration

Camera follows walking Rhesus monkey (mother

In five years time, the
seven year old female
may still be dominant

over the six year old

Mother's younger (but male, even though
larger) brother comes Mother displaces him she's now smaller than

into view.
RS s %)

- ‘;_,\\

from his resting-place. he (PAUSE)

(PAUSE)

There are four essential elements in the narration that are being illustrated by the pictures:

o the female

e her brother

e her dominance

e her smaller size
It was not possible to compose a sentence whereby all four of these elements synchronized
with their appearance in the shot. The sentence that was actually composed (Table 7)
ensured that two out of the four elements synchronized with their appearance.

Two elements that synchronized

The female was mentioned at the same time as she was being pictured. And her smaller
size was mentioned just as her brother came into view and he was visibly larger.




Two elements that did not synchronize

When her brother was first mentioned, he had not yet come into view; and even further out of
synchronization was the mention of her dominance in the middle of the sentence. At that
stage, there had been no evidence of her dominance. This was not apparent until the very end
of the shot, when the brother deferred to his sister by moving away from his resting place
when she approached. She then went and sat in his place. This displacement occurred after
the whole sentence had ended.

The rationale: two elements were not obvious from the pictures alone

The reason for contriving to achieve picture-word synchronicity for the two elements, the
female and her smaller size, was that these elements were pictorially the least obvious of the
four. This is because the baby being held by the female (identifying her as a mother) was not
easily visible. Secondly, her size difference was only visible for a few seconds between her
brother coming into view and his moving out of view again. Hence the viewer's visual attention
needed to be directed towards these indistinct features by synchronizing the words with them.

The other two pictured elements, her brother and her dominance were much more obvious
visually and hence did not need the corresponding words to be synchronous.

It can be concluded that decisions on the precise wording of the commentary should be made
after the video recording has been painstakingly viewed and evaluated. If the best shot
illustrating the above behaviour had happened to feature the four elements in a different order
and with different clarity, the most effective narration may have been entirely different, e.g., In
five years time, the six year old male will be much larger than his seven year old sister, but
may still be subordinate to her.

Incidentally, the optimal procedure of recording final commentary after viewing the recording
was not followed for this TV programme. The commentary was recorded in the US location
and brought to the UK, with the pictures, for editing. If there had been the opportunity, some
additional editing with additional commentary, recorded after viewing the shots, would have
improved the programme. For example, the shot is rather fast and should have been
repeated, with some new commentary: Watch that again. The smaller sister merely walks up
and her brother gives up his seat to her. (This would have been a good use of 7a: repetition)
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