Self reference and memory recall
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Introduction

There are many theories as to what factors may affect our ability to recall information.

The Levels of Processing theory was developed by Craik & Tulving (1975). The
researchers proposed that the depth to which we process information determines the
likelihood that we will recall it. In their classic study, the researchers presented participants
with a series of words; each word was followed by a simple yes or no question. Some of
the questions led to shallow processing - for example, did the word start with the letter “s”?
At the deep level of processing, participants were asked if words fit within the context of a
sentence. Following the task, participants were asked to read a list of words and
determine which words were part of the original list and which words were new. Results of
the study indicated that participants' memories were more accurate for words that they
had processed at a deeper level.

Rogers, Kuiper and Kirker (1977) took Craik & Tulving’s study a step further by proposing
“the self-reference effect” - that is, “the tendency for individuals to have better memory for
information that relates to oneself in comparison to material that has less personal
relevance” (Mandernach). In their study they replicated the study done by Craik & Tulving
(1975), using a sample of 32 first year psychology students. Participants were shown a list
of forty words and then asked either a shallow processing question or a question that
would lead to self-referent encoding, such as “Does this describe you?” After answering
the questions about the words, the participants were given a piece of paper and asked to
recall the words in any order. The findings showed that participants in the self-reference
condition remembered 8.35 times as many words as those in the structural condition.

The aim of this study is to determine whether the self-reference effect increases the recall
of a list of words among international, multi-lingual teenagers. It is an interesting question
to investigate as it potentially supports the idea that if what we learn in school is relevant
to our own identity, then we should be able to recall it better than if there is no personal
relevance attached to it. This evidence could be used to support changes in both what is
taught in schools - and how it is taught.

The null hypothesis is that there will be no significant difference in the number of words
recalled from a list of 40 words whether the participant engages in shallow processing or
self-referent encoding.

The research hypothesis is that participants who use self-referent encoding will recall
significantly more words from a list of 40 words than participants who engage in shallow
processing. Self-referent encoding will be accomplished by asking participants if a word
describes them. Shallow processing will be accomplished by asking participants the

=

structural question, is the letter “e” in the word.

The independent variable is the level of encoding (structural or self-referent); the
dependent variable is the number of words recalled from the original list.
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Exploration

This experiment used an independent samples design where two sets of participants were
used, one for each condition. This design will ensure that participants do not benefit from
practice which could affect the results. The sample was made up of two IB English
classes. There were 32 participants - with 15 in the shallow processing condition and 17 in
the self-referent condition. A sample of opportunity was used, guaranteeing that the
sample was easily organised. All participants were IB first year students between the
ages of 16 and 17. |In this case, it also meant that the participants had a relatively similar
level of English proficiency, which is important when asking participants to recall
vocabulary. Also, by using IB students we were hoping that we would have a more
motivated sample, seeing as how they understood the importance of the internal
assessment. | Each group was either given questions that would lead to shallow
processing or to self-referent encoding.

In order to create the list of words, we first consulted websites for lists of positive and
negative personality adjectives (EnglishClub). We chose 20 positive and 20 negative
words. In addition, we chose only words with more than one syllable in order to avoid word
length effect having an influence on our data. Additionally, we made sure that only half of
them had the letter “e.” We then took the list of words to our IB Psychology class and
asked them if they knew all of the words. Words which were unfamiliar to any member of
our class were replaced with words that were more familiar.

We flipped a coin to randomly allocate the classes to structural or self-referential
conditions. In each condition, participants were read the standardised directions (see
Appendix ii). Participants were given an “answer sheet” to fill in while they watched the 40
words projected in a power point slideshow. The slides were timed for 15 seconds so that
the amount of time that they saw the word was standardized. Following the presentation of
each word, participants answer one of two questions: "Does this word have an "e"?"
(structural encoding) or "Does this word describe you?" (self-referent encoding). After the
list was complete, participants were shown the video “Funny Animal Videos” as a
distractor task. This was to make sure that words were not still in their short term memory,
so avoiding the recencey effect.

After the distractor task, the answer sheets were collected and new paper was distributed;
participants were asked to write down as many words as they could recall. They were
given 2 minutes to complete the task. New paper was distributed to make sure that no one
had written down some of the words, anticipating that they would be asked to recall them.
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In order to provide a richer interpretation of our data, | have analysed the number of
correct responses for each condition, but also words that were incorrectly recalled, but
that would be considered synonyms and words that were incorrectly recalled that were not
at all relevant to the words on the list at all. (For raw data see app iv). This was also done
in the original experiment and | thought it would be interesting to see if there is any link
here too. The results were as follows.

Table 1. Descriptive analysis of data

Shallow processing Self Referent processing
Average & SD recall from list X =8.86;0=4.33 X=21.29;0=7.96
Average & SD synonyms X=3.6;0=233 X=2.05,0=2.23
Average & SD irrelevant words X=1.46;0=1.20 X=0.82;0=0.92
Graph 1. A comparison of the mean recall of words at different levels of \processingL Commented [A19]: This graph correctly addresses

the hypothesis.

Mean recall of words at different levels of processing Given that the student decided to look for trends in

40 the recall of synonyms it would have been interesting

to see graphed data for that phenomenon. This does
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As can be seen from the data above, it appears that on average the group that used self-
referent encoding remembered 2.4 times as many words as the group that used shallow
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processing. Both groups had roughly the same number of synonyms, where words were
recalled that had the same meaning as words that were read. In the shallow processing
group there were more irrelevant words than in the self-referent group. In the self-referent
group there was a greater variance of the data. This can also be seen in the range of the
data. In the shallow processing group the range was from 3 - 19; whereas in the self-
referent group there was a range from 8 - 33.

An unpaired T-test for independent samples was carried out. The t-test assesses whether
the means of two groups are statistically different from each other. This analysis is
appropriate because | want to compare the means of two groups by taking into account
the spread of results. The test showed that the data was significant at p < 0.0001. This
means that we can reject the null hypothesis. Since the computed t exceeds the critical t
at p < 0.0001 , we reject the null hypothesis and conclude the alternative.

That is, it appears that self-referential encoding leads to a greater recall than shallow
processing when asked to recall a list of adjectives.

Discussion

As can be seen by the results stated above, we were able to support the findings of
Rogers, Kuiper & Kirker (1977). They found a much greater increase in the number of
words recalled by the participants than we did. This could be because our participants
were younger and may not have identified as strongly with some of the words. It could
also have to do with participant variability; maybe our participants did not have the same
level of memory recall in general as the participants in the original study.

The results are supported by the theory of levels of processing. Self-referential encoded
is reflective and gets the participants to make personal links between themselves and the
word. This gives the memory meaning.

One of the strengths of our study was that we tried to adapt our list of adjectives for our
own community. This did not, however, prevent us from having words that participants did
not recognize some of the words. During the debriefing we asked our participants whether
there were any words that they did not know. We found that two participants did not know
the meaning of flirtatious and three did not know gullible. If we were to replicate this, we
would replace these words with something more common. In hindsight, it may have been
better to test the words on a younger group, with the hope of avoiding having a lack of
understanding as a confounding variable.

There are relational considerations here too. We may have asked questions we thought
were shallow processing, but perhaps deeper processing could have been sparked off by
our questions. For example, if we asked them to look for a letter S and their name started
with an S we may have accidently started some deep processing. Some words may have
been similar to words in their native language, this too might have sparked off deeper
processing. The same may have been true for things we thought were deep processing. It

could be possible that the questions were dismissed instantly and didn’t even result in any
more in depth thought.
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Another strength was that we had the Power point set up to show the words for the same
amount of time. This controlled for human error and guaranteed that there was no
variation between the two groups.

A limitation of the study was that we used an independent measures design. Our
differences may be due to participant variability. It would be appropriate to do this as a
repeated measures design, with different words processed at either the shallow or self-
referent level. This would eliminate any difference between the participants’ skill of recall,
since all participants would be compared to themselves in each condition.

Another limitation is that there may have been expectancy effect - that is, the participants
may have guessed that we were going to ask them to recall the words that they were
being shown. In our school students are participants in many experiments and many
experiments ask students to recall the words. This may mean that in anticipation of
having to recall the words, the participants rehearsed the words.

There were also variables that could not be well controlled because of the nature of our
sample. The level of English proficiency was not controlled, so this could have had an
effect on the level of recall - although participants admitted to not knowing only two of the
words on the list. Secondly, it is not possible to know whether the group that was asked
to do shallow processing actually did so, or if they used deeper processing - for example,
visual imagery. It is not possible to control for this, but we did ask the participants during
the debriefing. None of them said that they did, but this is self-reported information.
Although it may be what the participants believe to be true, it may not represent what
actually happened. Finally, it is difficult to generalize our findings as the sample was
made up of only high school students. High school students may be more or less reflective
about themselves than the average population. In addition, students are asked to recall
lists more frequently than the general population. This may make their rates of recall
higher than the average person.

For a future experiment, it would be interesting to test some other facet of memory than
simply recall of a list of words. For example, if shown a series of photos of a home, if
asked to note in which ways is the home similar or different from their own, would they
remember recall more items from the images than someone who was asked to do shallow
process - for example, count the number of objects in each photo. If so, this would show
that self-referential encoding had greater application than simply as seen in the replicated
study. Some further investigation using alternative methods to gage the level of language
of participants or understand the cognitive processes of the participants when they are
using self-referential processing, may also shed more light on the more complex
underlying mechanisms.

From our study we are able to conclude that self-referential encoding lead to greater recall
of words than shallow processing
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Appendix i. Letter of consent

Hello, we are performing an experiment for our Psychology class. We are doing a study
on the perception of vocabulary words. In our experiment, we are going to read to you
alist of words and then ask you questions about them. We would like to ask you to
take part in our experiment.

If you agree to take part in our experiment, you should know that:
. All data will be kept confidential and anonymous.
. You may stop participating in this experiment at any time.

. You will receive information about the nature of this experiment and our results
after our analysis is complete.

I, understand the nature of this experiment and I
agree to participate voluntarily. I give the researchers permission to use my data as
part of their experimental study.

Signature: Date:
Native English Speaker (circle one): Yes No
Gender (circle one): Male Female
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Appendix ii. Standardized directions & “answer sheet.”

Good afternoon and thank you once again for agreeing to take part in our
experiment.

We are now passing out a letter of consent. Please read the letter and if you
agree to participate, please sign the form and fill out the relevant information.

After forms are collected, pass out the answer sheet to all participants.
Group 1.

You are about to see a series of words projected on the screen in front of
you. Each word will be projected for 20 seconds. During that time, decide if
the word contains the letter “e.” If the word contains the letter “e”, please
write the letter Y on your answer sheet for “yes.” If it does not contain the
letter “e”, please write no. Once we begin showing the words to you, you
may not talk or ask any questions. If there is a word that you do not know,
that is ok. If you miss a word, please be sure to skip a line on your answer
sheet.

Are there any questions?
Group 2.

You are about to see a series of words projected on the screen in front of
you. Each word will be projected for 20 seconds. During that time, decide if
the word describes you. For example, if the word is “shy” - if you are shy,
write yes on your answer sheet. If you are not shy, then write “no” on your
answer sheet. Once we begin showing the words to you, you may not talk or
ask any questions. If there is a word that you do not know, that is ok. Simply
leave the blank on your answer sheet with no response. If you miss a word,
please be sure to skip a line on your answer sheet.

Are there any questions?
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Answer Sheet for Psychology Experiment

1. 21.
2. 22.
3. 23.
4. 24,
5. 25.
6. 26.
7. 27.
8. 28.
9. 29.
10. 30.
11. 31.
12. 32.
13. 33.
14. 34.
15. 35.
16. 36.
17. 37.
18. 38.
19. 39.
20. 40.

Appendix iii. Word list
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arrogant, ambitious, adventurous, aggressive, careless, moody, charming,
sarcastic, selfish, boring, careful, intelligent, fussy, loyal, bossy, jealous,
honest, thoughtful, hard-working, lazy, flirtatious, diplomatic, courageous,
patient, optimistic, quick-tempered, romantic, stubborn, creative, funny,
greedy, energetic, grumpy, practical, polite, inflexible, generous, gullible,
nervous, sneaky.
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Appendix iv. Raw data & inferential statistics

Shallow processing (n = 15)

‘ Participant # # of correctly recalled | # of incorrectly recalled | # of incorrectly recalled
words words (synonyms) words (irrelevant)

‘ 1 5 6 2

‘ 2 3 4 1

‘ 3 6 2 0

‘ 4 12 7 0

‘ 5 4 0 3

‘ 6 7 4 2

‘ 7 6 2 1

‘ 8 9 8 3

‘ 9 7 4 0

‘ 10 8 2

‘ 1 19 2 1

‘ 12 1 5 4

‘ 13 15 0 2

‘ 14 7 4 0

‘ 15 14 1 1

‘ Mean 8.86 3.6 1.46

‘ Standard Deviation 4.33 2.33 1.20

N
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Self-referent encoding (n = 17)

‘ Participant # # of correctly recalled | # of incorrectly recalled | # of incorrectly recalled
words words (synonyms) words (irrelevant)

‘ 1 22 8 0

‘ 2 26 4 1

‘ 3 14 3 1

‘ 4 29 0 0

‘ 5 1 1 0

‘ 6 8 4 0

‘ 7 19 2 2

‘ 8 31 0 1

‘ 9 26 1 0

‘ 10 22 1 3

‘ 1 29 0

‘ 12 33 0 0

‘ 13 30 0 1

‘ 14 25 0 0

‘ 15 12 4 2

‘ 16 15 2 2

‘ 17 10 5 1

‘ Mean 21.29 2.05 0.82
‘ Standard Deviation 7.96 2.23 0.92
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t-Test for Independent or Correlated Samples

[Traduccién en espafiol

The logic and computational details of two-sample t-tests are described in Chapters 9-12 of
the online text Concepts & Applications of Inferential Statistics. For the independent-samples

Setup

Independent Samples
Correlated Samples

Independent Samples

Data Entry
Sample A Sample B

22
26
14
29
11
8
19
31
26
22
29
33
15 30
7 25
14 12

o —
H\DW‘J\OO\‘\JLNOWM

Please be sure to perform
the Data Check procedure.

Reset Calculate
Data Summary

A B

n 15 17

t-test, this unit will perform both the "usual” t-test, which assumes that the two samples have
equal variances, and the alternative t-test, which assumes that the two samples have unequal
variances. (A good formulaic summary of the unequal-variances t-test can be found on the StatsDirect
web site. A more thorough account appears in the online journal Behavicral Ecology.)

Procedure

Initial Setup:

Click the button for either 'Independent Samples' or
'Correlated Samples’ to indicate which version of the
two-sample t-test you wish to perform. If the Setup
operation is not performed, the programming will default to
the independent-samples design.

Entering Data Directly into the Text Fields:

After clicking the cursor into the scrollable text area for
sample A, enter the values for that sample in sequence,
pressing the carriage return key after each entry except the
last. (On a Macintosh platform, the carriage return key is
labeled 'Return’; on a Windows platform it is labeled
"Enter.") Perform the same procedure for sample B.

Imperting Data via Copy & Paste:

Within the spreadsheet application or other source of your
data, select and copy the column of data for sample A, Then
return to your web browser, click the cursor into the text
area for sample & and perform the 'Paste’ operation from
the 'Edit' menu. Perform the same procedure for sample B.

Data Check:

Total

1201/150

N

3 Psychology teacher support material



Example 3 (annotated)

t-Test: Independent or Correlated Samples

-ZX 133 362 495

-Ix? 1461 &788 10249

5SS  281.7333  1079.5294 2591.968%

mean 8.8667 21.2541 15.4688

Resultsg
Meanz—Meany, t df
-12.4275 -5.21 30

hitp://vassarstats net/tu hitml

one-tailed <.0001

two-tailed | <.0001

For independent samples, these results pertain to the "usual” t-test,

which assumes that the two samples have equal

| variances.

F-Test for the Significance of the Difference
between the Variances of the Two Samplesg

dfy dfy F
16 14 3.38

[Applicable only to independent samples. ]

p

0.013540

P=.05 indicates no significant difference detected

between the variances of the two samples.

t-Test Assuming Unequal Sample Variances

[Applicable only to independent samples.]g
Meanz—Meany, t df

-12.4275 -5.39 25.34

one-tailed

two-tailed

Confidence Intervals

Observed 0.95 0.95
Mean, 8.8667 |+ 2.4787 |+ 3.4516
Meany, 21.2941 |+ 4.2235 |+ 5.8172
Meang —Meany -12.4275 '+ 4.8679 | x 6.5622
[Assuming equal
sample variances.]
Meang—Meany -12.4275 £ 47471 = 6.4294

[Assuming unequal
sample variances.]

Independent Samples

Print this Window

<0001

=.0001

For purposes of significance tests
and calculation of confidence
intervals, values of df associated
with the unequal-variance condition
are rounded to the nearsst integer.

AN
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Appendix v. Debriefing notes

First we would like to thank you for taking part in our experiment. In our experiment
we were trying to determine if the way that you processed information made a
difference in your ability to recall it. In one group you were asked to say whether
the letter “e” was in the word. In the second group, you were asked to think about
whether the word described you. The first group was asked to do something we
call “shallow processing”. The second group was doing “deep processing” - making
a connection to the word. We found that the second group had a much higher rate
of recall than the first group.

Are there any questions about our study?

We now have a few questions for you. Here are the words that we showed you
(Project the list of words). Are there any words here that you do not know the
meaning of ?

Secondly, is there anything you think we should know about the experiment?

Thank you once again for your time.
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