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Abstract

The aim of this experiment was to determine whether different levels of processing
information aitered the accuracy and amount of information that can be recalled. The
research hypothesis states that the participants who perform the deep-processing task
(semantic) will have significantly more accurate recall and remember more words than
those who perform the shallow-processing task (superficial).

The method used was an experiment with a design of independent measures. The
independent variable was the task that participants performed and the dependent variable
was the number of words they recalled. The participants were separated into two
conditions, A and B with different processing tasks. They were then presented with a list
of 20 words and given 3 minutes to process them. At the conclusion of this time they
were unexpectedly asked to perform a recall test.

All 12 participants were aged between 16 and 17 and were taken from an opportunity
sample of Year 10 and 11 classes at C C .G 5

The results supported the research hypothesis, which indicates that different processing

tasks have a significant impact on the accuracy and extent of fecall. These resuits support
the Levels of Processing model proposed by Craik and Lockhart (1972).
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INTRODUCTION:

When fearning takes place, it can occur through many different processes. Inevitably,
some of what is learnt is later forgotten, which leads to the question of what can be done
to improve memory, and if memory is linked to a particular learning process. This study
of memnory is retated to cognitive psychology, which studies human mental processes.
The aim of this experiment is to determine whether different levels of processing
information can alter the accuracy and amount of information that can be recalled.

Craik and Lockhart (1972) proposed the Levels of Processing (LOP} theory and
conducted an experiment to show that information could be processed in a number of
different ways, and the durability and strength of 2 memory teace was a direct function of

- the depth of processing involved. The aim of their experiment. was to systematically study
retention following different orientation tasks within the incideatal learning condition.
Several groups of participants were presented with the same Hst of 20 words and told to
process them using one of three different tasks. These tasks moved progressively from
shallow to deep processing and were to count the vowels in each word, to write a
defipition for each word, or to personalise each word. The groups were then all given a
surprise recal} test. The independent variable that Craik and Lockhart used was the fask
that the participant performed with the list and the dependent variable was the amount
and accuracy of the words recalled. Craik and Lockhart fonnd that the deep processing
group remembered the most-words and the superficial group remenibered the least. From
this they concluded that retention depended on how the central processor was used during
learning and that a deeper level of processing could produce better retention. This is most
relevant to my experiment s I will be genezally replicating this stady, but with only 2
conditions.

Hyde and Jenkius (1973) conducted a similar experiment, but employed different
orientation tasks. These tasks moved progressively from deep to shallow processing and
required the participants to rate the word for pieasantness, estimate the frequency with
which each word is used in the English language, detect the occurrence of the Ietters “e”
and “g” in the list words, decide whether the list words fitted sentence frames, or decide
the part of speech (noun, verb, efc.) appropriate to each word. Hyde and Jenkins found
that the first two tasks, involving semantic processing of the word, resulted in a higher
recal] rate than the other three, which ditf not involve semantic processing, This
supported the Levels of Processing theory because it showed that the nature of the
provessing, i.e, semantic/deep, had a direct impact on the strength and accuracy of a
memory. Thus the work of Hyde and Jenkins (1973) also relates to my experiment
because it shows that even though different words and orientation tasks were used the
deeper processing still produced more accurate recall. This is important because I wiil be
using a different word list to Craik and Lockhart (1572).

Eysenck {2001) further experimented with this theory and argued that long-termypremory
is affected by the distinctiveness of processing. He tested this theory by using nouns
having irregular grapheme-phoneme correspondence (i.e. words not pronounced in fine
with pronunciation rules, such as “comb” with a silent “b™). Participants performed
shallow processing tasks of pronouncing the words as if they did have regylar grapheme-
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phoneme correspondence, which produced distinctive and unique memory traces.
Eysenck found that this distinctiveness enabled participants in this conditzon to remember
almost as many words as the two semantic conditions. Thus his findings show the
importance of distinctiveness. This is relevant to my experiment as it means that the word
lists will need to be alternated in relation to word order, to counterbalance any effects that
distinctive words may have.

Research Hypothesis — H,
The participants who perform deeper proicessing tasks (semantic) will have significantly
more accurate recall than those who petform shallow processing tasks (supetficial)

Null Hypothesis - H,
There will not be a significant increase in the amount of information that can be recalled
with the deeper processing task.

This is a one tailed (directional) hypothesis.

METHOD:

The design of this experiment was independent migasures. This was used in order to
reduce demand characteristics. The independent variable was whether the participants
counted the vowels in each word or wrote a definition for each word, The dependent
variable was the number of words they recalled. The word lists were alternated in relation
to word order, as counterbalancing was necessary to reduce the effect of primacy and
recency on recall and engure that distinctiveness did not confound the resuits. Consent
was attained from each participant and they were given the right to withdraw themselves
and their results from the experiment at any time. The participants were not told they
would be required to do a recall test in the instructions and this dmeptzon was justified
because it was necessary to reduce the demand characteristics of memorising the words,
At the conclusion of the study parucxpants were fully debriefed, offered a copy of the
results if they wished to see them and given the opportunity to withdraw.

Participants:
The target population of this study was the Year 10 and 11 history classes at C.
¢ .G 8 . The participants were mostly Caucasian students, aged between

16 and 17. They general]y came from middle to upper class familigs. A patticipant
sample was taken of 12 studerits, This sample was an opportunity sample because it was
the most convenient method in the space of time we bad been alfoeated. The participants
were randomly allocated to each condition. '

Materials:

Consent Form (Appendix 1)

Set of instructions for each condition. To be given verbally. (Appendix 2-3)
List of 20 words (Appendix 4-5- taken from the Toronto Word Pool)
Debriefing sheet (Appendix 6)

Answer sheat (Appendix 7)
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Procedure:

Preparing the room:

Close the blinds and arrange the desks so that they are separate with one chair at each.
Placs one word list and one answer sheet face down on each of the desks.

Experiment: v

1. Inthe prepared room handout the consent forms {Appendix 1). Give the
participants the opportusity to withdraw.

2. From the opportunity sample group, randomly select 2 groups by drawing the
numbers 1 or 2 out of a hat. -

3. Take Condition A {decp processing group) into the prepared room and sit them
randomly af any desk with a piece of upside down paper on it.

4. Follow instruction sheet I (Appendix.2) and give the partigipants the opportunity
to withdraw,

5. Coliect the resuits.

6. Present the group with the debriefmg sheet and answer any questions. Give them
the opportanity to withdraw,

7. Allow Condition A to leavé but ask them to join the rest of the sample again.

8. Reset the room and repeat steps 3-6, following instruction sheet 2 (Appendix 3),

9. Allow Condition B to leave.

RESULTS:
Figute 1 is a column graph showing the mean, median and standard deviation for the
participants in both conditions. It can be séen from Figure 1 that the mean number of
words recalled in condition A was 2 words znd the mean number of words recalled in
_condition B was 9.16 words. This means that on average the participants who participated
in deep processing recalled four times as many words as those who perforied shallow
processing tasks. The standard deviation for condition A was 1.53 and for condition B it
was 2.27. This means that there was a greater di3persal in condition B thas in condition
A
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Figure 1: Descriptive Statistics for Conditions Aand B
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To test the significance of the results, a Mann Whitney U test was used because it was an
independent measures design and was a non-parametric test. It was one-tailed becanse a
direction for the results was predicted."The number of pariicipants was 12 and the critical
value at 0.01% is 3. Therefore, as U=0, U <3 is true and thus the resulis were highly
significant (Appendix 9). The probability of getting these results by chance or random
error was less than 0.01%, This means that the nul hypothesis can be rejected and the
research hypothesis accepted.

DISCUSSION: ‘ .

The aim of this experiment was to determine if different proceéssing tasks can alter the
accuracy and extent of information that can be recafled. From the results it can be seen
that the research hypothesis was supported and the number of words recalled for each
condition was significantly different, as shown by the Mann Whitney U test of statistical
difference.

These results suppori the work on Levels of Processing (LOP) done by Craik and
Lockhart (1972). This was expected as the procedute used in this experiment was largely
based on their systematic study. The results Forther supported the work of Hyde and
Jenkins (1973) who employed different processing, or orientation tasks but séil found
that decper semantic processing had a direct impact o the strength of memory. The work
of Byesenck (2001) enabled me to ensure that distinctiveness did ot have an effect on
the amount of words recalled as I atternated the word order within the conditions. This

counter balancing provided an added control to ensure that the type of task performed
was the only variable.
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The use of an experiment itself bas different strengths and limitations. As this was a
laboratory experiment ¥ was allowed strict control over extranepus variables, such as
disturbances from outside, by closing the blinds and preparing e room in advance, Thig
control increased the accurate measvremént of variables and thus the results will be more
objective than other methods. By manipulating an independent variable I was able to
indicate that the task performed caused the different levels of recall. This also provides a
greater ability to replicate the study. By using independent measures 1 was able to ensure
that order effects, such as learning, fatigue or boredom, did ot influence a second
condition since the participant only participates in one condition. Furthermore, demand
characteristics were less prominent because the participants were unaware that they
would be reguired to sit a memory test,

My experiment was limited in that the sirict control of variables may have produced
unnatusal behaviours, which lack ecological validity. The design also had limitations in
that more participants were required because each is used only once, This was a problem
for the experiment because we were limited to no more than 20 participants in total and
the opportunity sample only consisted of 12. The use of an opportunity sample also
means that the sample may not directly represent the target population, redacing the
validity of my results. Ideally using random sampling could control this; however it was
not appropriate for the time we were allocated.

In the future it would be interesting to investigate Eyesenck’s theory of distinctiveness in
mote depth, and see if it could be tied to the Levels of Processing model. This would
require having four conditions, 1) Deep processing with non-distinct pwceﬁses 2)
Shatlow processing with non-distinct processes; 3) Deep processing with dlST] net
processes; 4) Shallow processing with distinct processes.

The Levels of Processing model can be applied fhroughout society, mainly in relation to
education, Students could semantically process information and this would enable them
to have more accurate recall of the content. This would he useful in particular for younger
children when they are learning the meaning of words and things associated with them, If
the words can come o have a personal meaning and they can write their own, unique
definition of each word then, according fo this researcix they will be more likely to
remember it Iater in life.

In conclusion, the rescarch hypotheéis was stupported, which indicates that different

processing tasks have a significant impact on the accuracy and extent of recall. These
results support the Levels of Processing model proposed by Craik and Lockhart (1972).
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Appendix 1;
- CONSENT FORM

Levels of Processing Study

I have been asked to participate in a research prOject to be conducted by S
G " . under the supervision of the IBO. | give my consent for any results
obtained from me to be used in an analysis of the study.

Furthermore, | understand that:

1. The study will be carried out as described on the information sheet, a copy
- of which I have read and understood.

2. My consent to participate is voluntary

I ay withdraw from the experiment at any time without penalty and I do

not have to provide any reason for my withdrawal

4. My personal information will remain confidential and my results will

remain anonymous.
5. 1 will be fully debriefed about the study wpon completion.

W

Please print your name, signature and the date in the spaces provided:

Full Name:

Signature:

Pate;
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Appendix 2:
VERBAL INSTRUCTION SHEET 1:

—
1

Please come in and take a seat af any of the tables.

2. If at any point in this experiment you wish to withdraw yourself or your results
please let me know.

3. When you turn over the first piece of paper, you will be given three minutes o
complete the following task.

4. You will be required to count the number of vowels in each word and write your

answer beside the word.

If you finish early, please remain seated and silent.

You may now turn over the first page only.

(Time three minutes)

Please put your pens down and place your answers upside down on the edge of

the table,

9. You now have a one-minute break before you will be required to complete
another task. Please remain silent.

10. (Time one minute)

11, Now turm over the second piece of paper and recall as many of the words as you
Cark

12. {Time thres minutes)

13. Please put your pens down,

14. If you wish to withdraw your results, please do so now.

15. Otherwize, thankyou very much for your co-operation in this experiment, it is
very much appreciated.

16. You can now go back to the room but please don’t talk about what you have done
because it will ruin the resulis for the experiment.

17. After all the groups have completed their tasks I will debrief everyone on the aim
and implications bf this study.

18. Thankyou very much for your time.

R R

@ Psychology teacher support material



Appendix 3:

Ly

~

%0 = O

VERBAL INSTRUCTION SHEET 2:

Please come in and take & seat at any of the tables.

If at any point in this experiment you wish to withdraw vourself or your results
please let me know. ‘

When you turn over the first piece of paper, you will be given three minutes to
compiete the following task.

You will be required to write a definition for each word. Please write your answer
beside the word.

If you finish early, please remain seated and silent.

You may now turn over the first page only.

(Time three minutes) '

Please put your pens-down and place your answers upside down on the edge of

~ the table. .

9.

10.
i1,

12,
13.
14
15.
16.

17.

You now have a one-minute break before you will be required to complete
another task. Please remain silent.

(Time one minute)

Now turn over the second piece of paper and recall as many of the words as you
can.

{Time thre¢ minufes)

Please put your pens down.

If you wish to withdraw your results, please do so now.

Otherwise, thankyou very much for your co-operation in this experiment, it is
very much appreciated.

You can now go back to the room but please don’t talk about what you have done
because it will ruin the results for the experiment.

After all the groups have completed their tasks I will debrief evervone on the aim
and implications of this study.

18. Thankyou very much for vour time.
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Appendix 4:
WORDLIST 1:

CLOTHING
POWDER
BEAUTY
TICKET
NOVEL
SUCCESS
CONFLICT
SILENCE
WATER
VALLEY
CANDY
CIRCUIT
LANGUAGE
SUSPECT
SPIRIT
NEPHEW
BITTER
FORGET
MERELY

ATTACH

10
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CANDY
CIRCUIT
LANGUAGE
SUSPECT
SPIRIT
NEPHEW
BITTER
FORGET
MERELY
ATTACH
CLOTHING
POWDER
BEAUTY
TICKET
NOVEL
SUCCESS
CONFLICT
SILENCE
WATER

VALLEY
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Appendix 6:
DEBRIEFING SHEET

Thankyou very much for your participation in this study. I appreciate your help
and thankyou for your time. Below is a description of the research rationale.

The aims and implications of the study

"This research was based around the concept of Levels of Processing. This theory
provides a mode! for memory in which different processing tasks will provide
different amounts of recall. The theory states that those participants who
participate in deeper processing tasks, i.e. writing definitions for the words, will
remember the word list more aceurately than those who participate in shallow
processing tasks, i.e. counting the number of vowels in each word. -

This ean be explained by the reasoning that deeper processing creates stronger
finks for memories in the brain and thus it is easier to recall those memories, even
if this processing wasn’t intentional.

The aim of this study was to provide evidsnce to support the theory that deeper
processing provides for more accurate recall.

Rights to Withdraw. Data

‘You have now been fully informed as to the-purpose of this experiment and can
understand how your results will be used. If you have any reason against the
inclusion of your data in the final analysis of the results, you may ask for your
results to be withdravwn at this point.
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Appendix 8:
Number Of Words Recalled
Condition A Condition B
Participant | Number Of Words Recalled Participapt | Number Of Words Recalled
1 4 7 9
2 2 8 7
3 4 9 9
4 0 16 14
5 i il 8
6 I 12 8
Méa}2A=4-+2+4+1+1+0 Mean5m9+7+9”4+8+8
6 6
12 55
6 6
=3 =9.16 (3.5.1)

Median, =0 1,1,2,4, 4

M@dl‘ang = 7, 8; 8’ 9, 9, 14

L2 J8+9
2 2
=1.5 =85
Mode, .. 1 and 4 Mode, =4 and 9
Range, w4 .. ¢ Range, =14..7
Standard Devigrion = 1.53 (3.5.0) Standard Deviation = 2.27 (3.s.0)
Score (x) x- X (x~X) Score {x) x- X fx~ X3
0 -2 4 7 -2.16 4.6656
1 -1 i 8 -1.16 . . 13456
1 -1 1 8 -1.16 - 1.3456
2 0 0 9 -0.16 0.0236
4 2 4 9 -0.16 0.0256
4 2 4 14 4,84 23.4256
12 14 58 30.8336
2 =z
po [2G-D) N e
n n
14 . ’30.8336
§ oo — 5o
6 &
s=1.53 (350 s=2270355
4
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Mann Whitney U Test

Condition 1 Score Rank
4 5.50
2 4.00
4 550
0 1.00
i 2.50
{ 2.50
Ry =21
Condition 2
9 10.5
7 7.00
Q 10.5
4 12.0
8 8.50
8 8.50
RB = 57
U, uNaNber—RA
=6x6 ﬁ%f D 5
=36+2] 21
=36
0y =ty NOLED_p,
=6x6+6(62“) ~57
=36 +21 ~57
=0
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