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Abstract

In 1967 Bower conducted an experiment and Paivio replicated it in 1973, Their
experiment was called Imagery vs. Rehearsal. The experimenters were trying to see
which group will recall more words, the experimental or control group. The experimental
group got the list that had the picture of the word. The control group got a list of words
that just had the words. Their results showed that the experimental group recalled more
words than the control group. This shows that when the students have a visual image of
the word they have a higher chance of remembering that word rather than having just the
word. Since we are manipulating their experiment we also used independent samples
design. We used grade 5 studems as our participants. Bowers and Paivio's results were
that the experimental group who got the pictures recalled more words, and in our
manipulation the experimental group successfully recalled more words. The pictures did
not have an effect on the participants because there was no significant difference between
the number of recalled words between the conirol and experimental group. So we
conclude that the images had no effect on the participants,
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Introduction

Will the pairing of pictures with words have an affect on memory?

Aim: The aim of the experiment was to see if the visual aid of pictures would help the
experimental group recall more words than the control group

Lit Review #1

Paivia conducted most of his work about dual coding and through expetiments his
research supported that is easier to recall words when they are presented with a picture
rather than just the word. He conducted three experiments, one required participants to
encode words and pictures verbally, by writing or pronouncing the words pr picture
labels; or from imagination, by drawing or imagining the picture or object-suggested by
the word. Two further experiments involved a probability learning task which required no
encoding reaction to pictures or words, but an analogue of the imaginary and verbal
coding was provided in one experiment using picture-picture, picture-word and word-
word repetitions. (Anderson, 2003; Paivio, 1991 and 1973}. The results show that the use
of two distinct “codings” of the same material make it more likely thet the information
will be recalled, that is using pictures and words and this is due to the structure of the
brain.

Lit Review #2

Allan Paivio conducted an experiment to see if concrete words evoked images
more directly than abstract words. He had two sets, one set had to form a verbal
association and the other had to form an image. The results were that it took a long time
to form both images and verbal associations for abstract than concrete words. It took
about 30 seconds longer to form a verbal association and 1.5 seconds longer to form an
image. This supports Paivio’s claim that concrete words do evoke images more directly
than abstract words, We used this theory and got all concrete words so with the help of
the visual cues the pagticipants will be able to recall more words.

Lit Review #3

Memoty is the basis of all knowledge and thought. Thig is why Paivie did
research on dual coding. What is important for dual coding are the beneficial effects of
concreteness and imagery on memory. Memory works better with concrete words (e.g.,
chair) than abstract words (e.g., truth) because concrete words evoke imagss much better
than abstract words. Conerete memory exceeds abstract memory by a 2:1 ratio on
average. The concreteness advantage is even more striking in associative memory tasks
in which recall of response items is cued by concrete stimulus words or by pictures.
Since concrete words are easier fo imagine they work perfectly with dual coding but
because abstract words are hard to imagine, they are least likely to be dual coded. The
expected additive memory benefit of dual coding has been confirmed in numerous
experiments (e.g., Paivio, 1975; Paivio & Lambett, 1981).

Alteraate Hypothesis: The visual cues will have a significant effect on the participant’s
number of recalled words.

Null Hypothesis: The visual cues not will have a significant effect on the participant’s
number of recalled words.

4
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Method

Design:

In the experiment conducted, independent sample design was used. There will be
two groups with 15 students each. Repeated measure will not be used because we want to
see if the pictures will affect the participant’s ability to recall more words, it’s more
important to have the same words rather than the same people because what will be tested
is how much the pictures affect recall. The test scores might change by the fact that they
have had some practice or they might get bored from it. The experimental group will see
the stides with the pictures. The contro} group will just see the slides that have only
words but no pictures.. The independent variable will be the pictures that will be shown to
the experimental group, The dependent variable is the amount of words that the two
groups are able to recall

The controls will be that the control group and, experimental group will get the
same words, they will be in the same class, same day, same period and will be given the
same amount of time fo recall words.

Ethics that will be followed during the experiment:

.The experimenter will not cause any lasting hazm, will not use deception, give the
students the right to withdraw at anytime, they will not be pressured to continue and they
will be debriefed at the end, informed and parental consent and they will be able to
withdraw their results.

Participants:

In this manipulation of the Bower 1967 and Paivio 1973 experiment, Imagery vs.
Rehearsal. the target population will be the ™ gradersat. . It was a sample of
convenience because they are in the same school and they had a class so the experiment
did not mterfere with their work, We will randomly pick 28 students and randomly place
them into the control and experimental group. We will place the 28 parental consent
forms that we got back, and randomly choose one name at a time. Then we will evenly
distribute them so that there will be 14 in the control group and 14 in the experimental
group. The grade 7 students will need a consent that we already have sent to their parents
so they can aceept whether their kid(s) can participate in the experiment. They will
mostly be Egyptians, upper-middle class to high class and bilingual.
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Materials:
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14 Pencils

14 Erasers

28 blank sheets of paper
Projector

Laptop or computer
Screen for projector
Paper with instructions
Stopwatch

Procedures:

® & @ @
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Randomly allocate 28 stadents into the experimental and conitrol group. 14

in the experimental and 14 in the control.

Get the computer, projector and the control slides ready.

Leave the experimental group outside the class and put the control group
in the class.

Tell them to sit on any of the desks.

Tell them to memorize all of the words that will be on the slides,

Show each slide for 5 seconds with words. (See appendix 1}

Handout to each student a blank paper and tell them in 50 seconds recall
as much words as you can. -

Afier 50 seconds take back the papers.

Swiich controt group with experimental group.

Get the computer, projector and the experimental slides ready.

Tell them to memorize all of the words that will be on the slides.

Show each slide for 5 seconds with picture and words, (See appendix 2}
Handout to each student a blank paper and tell them in 50 seconds they
recall as much words as you can.

After 50 seconds take back papers.
Debrief them o
Dismiss the class
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Results

By looking at the graph one can see that both groups recalled approximately 5.53
words, which mean that the pictures had no effect. The difference between the mean of
the two groups was not significant, there was only a difference of .53. This does not
support our hypothesis because we stated that the pictures would let the participants
recall significantly more words, but that did not happen.

Mean
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Experimental Group 5.90

Mean Scores of Control and Experimental Group
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The Box and Whiskers Plot shows how close both data were because both plots
are almost in the same position. The contro} group’s lacks a whisker, which shows the
lack of dispersion in its data and the experimental group’s is equally distributed.
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Unrelated t-test (Appendix 7):
0.53

t= =1.
0.5092 .

One tailed test

Degree of freedom = 21
Value 0.05 = 1.721

No significance

The justification for the result of the unrelated t-test are the nonmnal distribution of
the data, the interval level of the data, the number of words recalled, and the closeness of
the standard deviation (control group 1.26 and experimental group 1.22). The unrelated t-
test shows that our results were insignificant, thus the alternative hypothesis is rejected |
and the null hypothesis is accepted.

Discussion

By eyeballing the raw data one can see that the pictures did not really have a
significant effect on the participant’s recall of words. The mean of the control group was
5.38 while the experimental group was 5.91. There is a very small difference of .53,

which shows-that the pictures did not have a significant effect. Thus we accept our null
hypothesis. The standard deviation shows that both data were much dispersed. The
control group’s was 1.21 while the experimental group’s was 1.16. The mode also
supports the fact that the pictures had no effect. Both modes were 6 and this also shows
that the data was not spread out. The range for the control group was 3 while for the
experimental was 4. This shows that both data were very close to each other. The Box
and Whiskers Plot shows how close both data were because both plots are almost in the
same position. The control group’s lacks a whisker, which shows the lack of dispersion in
its data and the experimental group’s is equaily distributed. This is a one-tailed test, with
a degree of freedom of 21 and has a §.05 level of significance the critical value is
1.721which is significantly different from the value we obtained from the t-score 1.04.
Thus we accept the nufl hypothesis because in order for the pictures to have a significant
result the t-test result had to be greater than 1.721 when it was 1.04. So we conclude that
the pictures had no significant effect on the experimental group.

 After conducting the experiment and we analyzed the resulis we came to the
conclusion that the pictures had no significant effect so we accept the null hypothesis and
reject the alternate hypothesis. This however seems to be contradicting all the results of
the experiment that we were manipulating and past experimentis. In Paivio’s experiments
(1973) the pictures did have a significant effect on the participants recall. Even though
we had concrete words and pictures the experimental group still did not recall more
words which contradicts Paivio’s theory that stats that concrete words evoke images more
directly thus improving memory. Our results also contradict the dual coding theory
because the concrete words and the pictures did not have a significant effect, (Paivio,
1975; Paivio & Lambert, 1981).

The strengths of our experiment were that we vsed independent samples design
because it was the most appropriate design we could have used. Repeated measures
would not have worked because we would have used the same participants in both groups

9
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and that would have caused order effect. We used independent samples so we would not
use the same participants in both groups so we can avoid repeated measures. The words
were obtained from the Fifth grade-spelling book to make sure that the words were not
too hard or too casy for the fifth graders. '

The limitations of the experiment were that several errors occurred while we were
conducting the experiment. First of all due to some technical errors the control group got
to see some words before they were supposed to see them. Secdnd some participants
were caught writing the words on the desk, which helped them, recall the words
afterwards,

For future manipulations of this experiment, the experimenters should have some
modifications. First of all the conduetors should rehearse first a couple of times so they
can have an idea of what to expect when they are conducting the real experiment.
Second, all pexns and pencils should be taken away from the participants and only handed
out at the appropriate time so the participants won’t write out the words on the desk. We
conclude that if in the future this changes are made the pictures will have a significant
effect, just like Bower and Paivio's experiment.

10
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Appendices

Appendix 1
The words that the confrol group got

Motoreycle
Tent
Kangaroo
Hospital
Juice
Mobile
Refrigerator
Brocooli
Violin
Computer
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Appendix 2
The words with pictures that the experimental group got

Moftorcycle
Tent
Kangaroo
Hospital
Juice
Mobile
Refrigerator
Broccoli
Viofin
Computer
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Control Group Results
Participant | Number of words recalled
1 6

2 4

3 4

4 7

5 7

6 7

7 4

8 6

9 6

10 5

11 4

12 6

13 4

Appendix 4

Experimental Group Results
Participant | Number of words recalled
1 8

2 4

3 7

4 7

5 6

G 7

7 6

8 5

g 5

10 5

11 5

@ Psychology teacher support material

14

Higher level: Example 3



Higher level: Example 3

Appendix 5
Statistics

Frequency Table

Confrol Group
Frequency
4 5
5 1
6 4
7 3
Totall13

>

Experiﬁiental Group
Frequency

X
4
5
6
7

el Ll B S N

st

8
Total|

Appendix 6
DebriefingLetter:

In this experiment we were testing how many words you could remember by
presenting you with some slides with words. You were split into two groups; the first
group viewed the slides with only words while the other group viewed the slides with
words and pictures. ‘ '

The results were:
“That the two groups ended up having very similar average number of words
recalled, which resulted in accepting the null hypothesis which is that there is no

difference whether there are words or not, which means that the pictures did not play a
major rele in helping you remember the words better.
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Appendix 7
Unrelated t-test
Control Group Experimental Group
6 : 8
q 4
4 7
7 7
7 6
7 7
4 6
6 )
6 5
5 5
4 5
6
4
NCG =13 NEG = 11 .
Xce=5.38 ‘ Xeg = 5.91
Standard Deviation g = 1.26 Standard Deviation pg = .22
YXeo =70 Tk = 65
(Txco) = 4900 (Txpg) = 4225
TXeo = 396 . YXpg” = 399
P i X, o X EG ]
u 2 2
2 (&x . (Cx
(Gxee™ - _%ﬁggl) + (XX '"—Eg’“"l)
Neg Ngg NCG*NEG}
\ ' (Neg +Ngg —2) NNy
L
[5.38-5.91 |
£ =
3 4909 4225
(396 ( 5 Dr69-0=7 D5,y
\{ Bli-2 a3yan

0.53

19.08 + 14.91] 24 ]
22 143

f=
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e 0.33 ~1.04
0.5092
One tailed test

Degree of freedom = 21
Value 0.05 = 1.721
No significance

Appendix 8
Parental Consent Forms

Dear Parent,

We are the grade 12 IB Psychology Higher Level Class. We wonld like to take your
permissiotl for your son/daughter to take part in our experiment. It will take place on
Wednesday, October 31%,

The experiment will require them to try to remember as many words as they can and they
will be asked to recall more words later. There are ethical considerations which we will
follow, thus there will be no lasting harm, students will be debriefed at the end of the
experiment, and they will have the right to withdraw their results at anytime during the
experiment.

If you accept for your son/daughter to take place in our experiment please fill in the
spaces below.

Student’s Name:

Parent’s Signature:

Date;

17
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