










Investigation to study the number of words recalled from a list of categorised words in contrast to a list of non-categorised words
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Abstract
This experiment sought to investigate the effects on the recall when using a categorised wordlist compared to a non-categorised list. We are measuring the difference between the recalled categorised wordlist compared to a non-categorised list. We are expecting a higher number of recalled words on the categorised wordlist.
This investigation was a field experiment. The design of this experiment was repeated measure. Opportunity sampling was used. The sample selected for this research was 30 adults. The IV was the list of categorised words and the list of non-categorised words. The DV was the number of words recalled from the list of categorised words and from the list of non-categorised words. There were two conditions and it was one trial on each condition.
When N=27, the observed value of T=51.5 and the critical value of T=107 the result is significant at the 2.5% level for one tailed test (p<0.025).
Results showed a significant difference between recalled words from the categorised and non-categorised words lists. Participants recalled more words from a list of categorised words than from a list of non-categorised words. 








Review of Literature
Long-term memory (LTM) has enormous capacity. Short-term memory (STM) has very limited capacity. Miller (1956, cited in Gross, 2010, pp. 258-260)) found that STM span is determined by the number of information 'chunks'. The number of chunks are limited to seven plus minus two. 
By repeating something that has to be remembered, information can be held in STM for a limited time, while in LTM possibly forever. For example this was investigated by The Brown–Peterson technique (Peterson & Peterson, 1959, cited in Baddeley, Eysenck and Anderson, 2009, p. 22). Participants were given a consonant triplet to remember and then distracted by being required to count backwards, in three from a given number. After varying numbers of counting, participants were asked to recall trigrams after a few seconds. The longer the interval delay was, the fewer triplets were recalled. STM had a limited duration because rehearsal was limited. The rapid fading of a short-term trace was suggested by their results.
Most experiments find that words at the end and at the beginning of a list are the easiest to remember. The primacy effect represents the recall of the earlier items, the recency effect reflects the recall of the most recent items. This U-shaped pattern is called serial position effect. As the first few words enter STM, they can quickly be rehearsed and transferred into LTM. If there are too many words to keep repeating, they are less likely to get transferred into LTM. The primacy effect can be decreased if a list is presented more quickly, because the rehearsal of early words is more prevented (Glanzer, 1972, cited in Baddeley, 1997, p.38). 
The recency effect reflects the STM. The last few words still remain in the STM, because they are not 'bumped' out by new information and they can be recalled before they decay. If there is a retention interval with rehearsal prevented after the list, the recency effect disappears, while performance on earlier items in the curve is relatively unaffected by the delay. (Postman and Phillips, 1965, cited in Passer, 2008, p.256).
When recall from STM was tested by Baddeley (1966a, cited in Baddeley, 1997, p.40), fewer acoustically similar words were recalled than acoustically dissimilar words. This supports the claim that acoustic coding occurs in STM. Sequences that are semantically similar are slightly more difficult to remember than dissimilar sequences. For this reason, it was suggested that some semantic coding occurs in STM, but it is not dominant. An equivalent study was conducted by Baddeley (1966b, cited in Baddeley, 1997, p.42) on LTM. Subjects were given longer sequences and there was a retention interval with rehearsal prevented between presentation and test to minimize STM. In this case fewer semantically similar words were recalled and the phonological similarity effect disappeared. This suggests that STM generally relies on phonological code, while LTM is primarily semantic.
Findings from memory research have shown that items belonging to the same semantic category would be better recalled than items belonging to dissimilar lists, either because  at recall the category label would increase the retrieval cue which supports recall (Poirier and Saint-Aubin, 1995, cited in Saint-Aubin, Ouellette and Poirier, 2005), or  items would be more activated due to the long-term associative links between the items belonging to the same category (Hulme et al., 2003 cited in Saint-Aubin, Ouellette and Poirier, 2005).
Alternative hypothesis: Participants will recall more words from a list of categorised words than from a list of non-categorised words.
Null hypothesis: There will be no difference between the numbers of words recalled from a list of categorised words in contrast to a list of non-categorised words.
Methodology
In this research opportunity sampling was used. 30 adult participants were tested. It included 15 females and 15 males. More details about participants see Raw Data Sheet (Appendix 8).
Description of material used: Introduction (Appendix 1), Consent Page (Appendix 2), Brief and instructions (Appendix 3), Stimulus material (Appendix 4a and 4b), Debrief (Appendix 5) and Mark sheet (Appendix 7a and 7b).
The method chosen for this investigation was field experiment. Repeated measures design was used. The IV was the list of categorised words and the list of non-categorised words. The DV was the number of words recalled from the list of categorised words and from the list of non-categorised words. There were two conditions and it was one trial for each condition.
Researchers approached participants in a relaxed home environment or in a school class. Researchers read the Introduction (Appendix 1) and they gave one Consent page (Appendix 2) to each participant. Participants all agreed to participate in this research, they confirmed they were over 18 and they filled the Consent page. A brief explanation of the research followed and instructions were given (Brief and Instructions – Appendix 3). 
A blankA4 size sheet was given to each participant. The first set of words (Appendix 4a or 4b) was shown to participants and they had two minutes to write down recalled words. Then the second set of words (Appendix 4b or 4a) was shown to participants and they had two minutes to write down recalled words. Counterbalancing was used. The Debrief was read to participants and they were given the researchers' email addresses (Appendix 6). Data Response Sheets were collected (Appendix 5).
Later the Mark Sheet (Appendix 7) was used to count correctly recalled words. Participants’ scores and data were written on the Raw Data Sheet (Appendix 8). Afterwards Descriptive Statistics (Appendix 9) andWilcoxon T inferential test was calculated (Appendix 10).
















Results
Table 1
Summary Table of Measures of Central Tendency and Dispersion
	
	Condition 1
	Condition 2
	Females
	Males

	
	
	
	Condition 1
	Condition 2
	Condition 1
	Condition 2

	Median
	10
	8
	10
	8
	10
	9

	Range
	11
	14
	8
	12
	11
	13



Table 1 shows the median and range of all scores under both conditions. It also shows median and range of female and male scores under both conditions. Values of the median and range are slightly higher for males than for females. For calculations see Appendix 9a.
Condition 1: Categorised words 
Condition 2: Non-categorised words 








Table 2 
Frequency table	
	Words correctly recalled (score)
	Condition 1
	Condition 2

	2
	0
	1

	3
	0
	0

	4
	0
	1

	5
	2
	2

	6
	3
	3

	7
	2
	4

	8
	1
	5

	9
	2
	6

	10
	7
	4

	11
	3
	0

	12
	3
	2

	13
	4
	0

	14
	2
	1

	15
	1
	1



Table 2 shows the frequency of words correctly recalled under both conditions.
Condition 1: Frequency of scores of categorised words recalled
Condition 2: Frequency of scores of non-categorised words recalled





Figure 1
[image: C:\Users\Ervin\Desktop\Untitled.jpg]
Condition 1: Categorised words
Condition 2: Non-categorised words

Figure 1 is a Frequency polygon, which illustrate that there are more participants with high scores (x>9) under the first condition than under the second condition, so it is supporting the Alternative Hypothesis. The 5th, 6th and 15th score value has the same frequency under both conditions.




Figure 2

Figure 2 shows participants' age ranges within 5 age range category. Age ranges are not equally represented. For calculations see Appendix 9b.







Figure 3

Figures 3 shows Male-female percentage of participants. Half of the participants were male and half female, so they were equally represented in the research. For calculations see Appendix 9b.






Figure 4

Figure 4 shows percentage of English and non-English participants. For calculations see Appendix 9b.
21

Figure 5

Condition 1: Categorised words 
Condition 2: Non-categorised words 
Figure 5 shows the serial position curve of recalled words under both conditions. The data support the idea that words at the end and at the beginning of a list are the easiest to remember (Review of Literature, Glanzer, 1972). However a few scores are deviant – such as the second word from the categorised words and the seventh word from the non-categorised words.
(See Appendix 9c for the calculations)




Inferential statistics:
When N=27, the observed valueof T=51.5 and the critical value of T=107 the result is significant at the 2.5% level for one tailed test (p<0.025).
Therefore the null Hypothesis can be rejected.
For calculations see Calculations for Wilcoxon T inferential test (Appendix 10).














Discussion
Miller (1956) found that STM span is determined by the number of information 'chunks'. The number of chunks are limited to seven plus minus two (cited in Gross, 2010, pp. 258-260). 
In this research category label might have supported the rehearsal of the categorised word list and many participants recalled more than nine words. But, most participants recalled fewer words from non-categorised list, rehearsal was more limited, so these results might support Miller's (1956) finding.

During the Brown–Peterson procedure (Peterson and Peterson, 1959, cited in Baddeley, Eysenck and Anderson, 2009, p. 22), participants were given a consonant triplet to remember and then distracted by being required to count backwards, in three from a given number. After varying numbers of counting, participants were asked to recall trigrams after a few seconds. STM had a limited duration because rehearsal was limited.
In this research, the  rehearsal was not limited, so this research cannot be related to the research made by Peterson and Peterson (1959).

Most experiments find that words at the end and at the beginning of a list are the easiest to remember. If there are too many words to keep repeating, they are less likely to get transferred into LTM. The primacy effect can be decreased if a list is presented more quickly, because the rehearsal of early words is more prevented (Glanzer, 1972, cited in Baddeley, 1997, p.38).
In this research the list was presented slowly and there were not too many words. Most of the participants recalled more word at the beginning and at the end of the lists (Results – Figure 5). These results suggest that this research supports Glanzer's (1972) research.
Postman and Phillips (1965) found that if there is a retention interval with rehearsal prevented after the list, the recency effect disappears, while performance on earlier items in the curve is relatively unaffected by the delay (cited in Passer, 2008, p.256).
In this research, rehearsal was not prevented, so this research cannot be related to Postman's' and Phillips' (1965) findings.
Baddeley (1966a, cited in Baddeley, 1997, p.40) concluded that acoustic coding and some semantic coding occurs in STM. In an equivalent study Baddeley (1966b, cited in Baddeley, 1997, p.42) found that STM generally relies on phonological code, while LTM is primarily semantic.
In this research there were no acoustically similar words and the rehearsal was not prevented, so this research cannot be related to Baddeley's (1966a and 1966b, cited in Baddeley, 1997, p.40) conclusions. 
Findings from memory research have shown that items belonging to the same semantic category would be better recalled than items belonging to dissimilar lists, either because  at recall the category label would increase the retrieval cue which supports recall (Poirier & Saint-Aubin, 1995, cited in Saint-Aubin, Ouellette and Poirier, 2005) or  items would be more activated due to the long-term associative links between the items belonging to the same category (Hulme et al., 2003, cited in Saint-Aubin, Ouellette and Poirier, 2005).
In this research participants recalled more words from a list of categorised words than from a list of non-categorised words, so this research supports the investigations made by Poirier and Saint-Aubin (1995) and Hulme et al. (2003).
Researchers did not find any unusual or unexpected results.
As an amendment, it would be useful to carry out a research with participants with different age ranges to compare their scores. Also, data could be collected from students and professionals to see whether or not students can recall more words.
If the investigation was repeated, it could be improved by doing the research for all participants at the same time and in the same environment.
The small sample size might have had an effect on results. A bigger sample size is recommended as improvement. Also it is recommended to represent age ranges equally.
However, many results from this research are similar to other researches made in this area of memory. All issues related to amendments and improvements might limit the generalisability of these results.
Overall results showed a significant difference between recalled words from the categorised and non-categorised words lists. Participants recalled more words from a list of categorised words than from a list of non-categorised words. 
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Appendix 1
Introduction
Hello, my name is ……….. I am an undergraduate student at City College completing a Psychology degree and was wondering if you might be willing to participate in my research.
Please tick the consent box on the top of the Consent page (Appendix 2) provided if you are over 18 and you are ready to participate in this research. Please tick the gender, age range and language section as well.













Appendix 2
Consent Page

Please tick the appropriate box:
Consent given:    
Gender:
Male       Female
Age range:
18-25		26-33  	34-41	42-49 	50 and over
						
Is English your first language?
Yes           No 





Appendix 3
Brief and Instructions
I am carrying out some psychology research in the area of memory. I am going to show to you two sets of words. The words will be shown individually. After seeing each set you will be given two minutes to recall as many words as you are able to. You may write these down in any order you like. All data and results will remain completely confidential and your identity will remain completely anonymous. Finally, you are entitled to withdraw from this research at any time. Are you willing to continue?
 (At this point empty A4 sheet should be given to each participant)











Appendix 6
Debrief
Thank you for participating in this research project. 
In this research, we plan to compare the number of recalled words from a categorised word list with a non-categorised word list. We predict that categorised words are easier to remember than non-categorised words, because the category label can support the recall. However, in theory memory depends on capacity, duration and coding as well. Non-categorised words were random words. Categorised words were under an animal category.
As stated in the Brief and Instructions, you will remain completely anonymous and the data you provided will remain completely confidential.
I would like to inform that is not unusual to recall few if any words at all.
This investigation tried to avoid distress. However, if you require any further help or advice, please contact the Wellbeing Zone at City College.
 If you want to withdraw your results and data, please do it now because you will not be able to do this later.
The overall results can be requested by email between  ...... and ..... (My email address). However, no individual results will be available.





Appendix 7



Appendix7a

Categorised word list (under animal category):

1. Mouse
2. Fish
3. Dog
4. Elephant
5. Cat
6. Fox
7. Chicken
8. Turtle
9. Bear
10. Rat
11. Ant
12. Turkey
13. Lion
14. Snake
15. Zebra



Appendix7b

Non-categorised word list:

1. Blue
2. Climb
3. Glass
4. Happy
5. Pencil
6. Rise
7. Yellow
8. Big
9. Fast
10. Paper
11. Women
12. Tree
13. Jump
14. Wind
15. Ball




Appendix 8a

Raw Data Sheet


	Participant Number
	Condition 1
	Condition 2
	Age
	Gender
	Is English first language?
	Consent given
(tick box)

	1
	11
	8
	26-33
	Female
	No
	

	2
	10
	9
	34-41
	Female
	No
	

	3
	10
	10
	26-33
	Male
	No
	

	4
	13
	12
	34-41
	Male
	Yes
	

	5
	10
	9
	50 and over
	Female
	No
	

	6
	5
	5
	26-33
	Male
	Yes
	

	7
	6
	7
	34-41
	Female
	No
	

	8
	12
	6
	18-25
	Female
	Yes
	

	9
	5
	2
	18-25
	Male
	Yes
	

	10
	8
	9
	26-33
	Male
	No
	

	11
	11
	8
	26-33
	Female
	No
	

	12
	10
	7
	18-25
	Female
	Yes
	

	13
	10
	8
	34-41
	Female
	Yes
	

	14
	6
	9
	26-33
	Female
	No
	

	15
	10
	5
	34-41
	Male
	Yes
	

	16
	15
	10
	26-33
	Male
	No
	

	17
	12
	6
	26-33
	Male
	No
	

	18
	7
	4
	50 and over
	Female
	No
	

	19
	7
	6
	42-49
	Male
	Yes
	

	20
	9
	8
	18-25
	Male
	Yes
	

	21
	6
	7
	26-33
	Male
	No
	

	22
	9
	10
	26-33
	Female
	Yes
	

	23
	13
	8
	18-25
	Female
	No
	

	24
	12
	9
	18-25
	Female
	Yes
	

	25
	10
	7
	18-25
	Female
	Yes
	

	26
	14
	14
	26-33
	Male
	No
	

	27
	11
	9
	26-33
	Male
	No
	

	28
	14
	10
	26-33
	Male
	No
	

	29
	13
	12
	26-33
	Male
	No
	

	30
	13
	15
	26-33
	Female
	No
	



Key:
Condition 1: Number of categorised words recalled
Condition 2: Number of non-categorised words recalled 


Appendix 9 – Calculations for Descriptive Statistics 
Appendix 9a
Calculations for the Measures of Central Tendency and Dispersion (Table 1)
5, 5, 6, 6, 6, 7, 7, 8, 9, 9, 10, 10, 10, 10, 10, 10, 10, 11, 11, 11, 12, 12, 12, 13, 13, 13, 13, 14, 14, 15
Median of scores under condition 1 is 10 

2, 4, 5, 5, 6, 6, 6, 7, 7, 7, 7, 8, 8, 8, 8, 8, 9, 9, 9, 9, 9, 9, 10, 10, 10, 10, 12, 12, 14, 15
Median of scores under condition 2 is 8

6, 6, 7, 9, 10, 10, 10, 10, 10, 11, 11, 12, 12, 13, 13
Median of female scores under condition 1 is 10

4, 6, 7, 7, 7, 8, 8, 8, 8, 9, 9, 9, 9, 10, 15
Median of female scores under condition 2 is 8

5, 5, 6, 7, 8, 9, 10, 10, 11, 12, 13, 13, 14, 14, 15
Median of male scores under condition 1 is 10

2, 5, 5, 6, 6, 7, 8, 9, 9, 10, 10, 10, 12, 12, 14
Median of male scores under condition 2 is 9

Range of scores under condition 1 is 15-5+1=11
Range of scores under condition 2 is 15-2+1=14
Range of female scores under condition 1 is 13-6+1=8
Range of female scores under condition 2 is 15-4+1=12
Range of male scores under condition 1 is 15-5+1=11
Range of male scores under condition 2 is 14-2+1=13
Condition 1: Number of categorised words recalled
Condition 2: Number of non-categorised words recalled 








Appendix 9b

Calculations for participant’s age-range percentage (Figure 2)

7 participants had an age range between 18-25. 	7/30x100=23.33%
15 participants had an age range between 26-33	15/30x100=50%
5 participants had an age range between 34-41	5/30x100=16.66%
1 participant had an age range between 42-49	1/30x100=3.33%
2 participants had an age 50 or over	2/30x100=6.66%

Calculations for male-female percentage of participants (Figure 3)

15 participants were male	15/30x100=50%
15 participants were female	15/30x100=50%

Calculations for first language percentage (Figure 4)

12 participants ticked in English as a first language	12/30x100=40%
18 participants ticked in English as not a first language	18/30x100=60%








Appendix 9c	
Frequency table for Serial Position Curve

[image: C:\Users\Ervin\Desktop\Screenshot 2014-05-12 19.11.10.png]
Key:Sr. Poz. – Serial position of words		Cond.1 or C1 – categorised words		Cond.2 or C2 – non-categorised words
f of words Cond.1 – Frequency of recalled words in each serial position under 1st condition
f of words Cond. 2 – Frequency of recalled words in each serial position under 2nd condition







Appendix 10
Calculations for Wilcoxon T inferential test
	A
	B
	Difference (A-B)
	Rank of difference
	
	Scores
	Serial position
	Rank of difference
	
	Positive differences
	Negative differences

	11
	8
	3
	17.5
	
	1
	1
	5.5
	
	17.5
	5.5

	10
	9
	1
	5.5
	
	1
	2
	5.5
	
	5.5
	5.5

	10
	10
	0
	 
	
	1
	3
	5.5
	
	5.5
	17.5

	13
	12
	1
	5.5
	
	1
	4
	5.5
	
	5.5
	5.5

	10
	9
	1
	5.5
	
	1
	5
	5.5
	
	26.5
	5.5

	5
	5
	0
	 
	
	1
	6
	5.5
	
	17.5
	12

	6
	7
	-1
	5.5
	
	1
	7
	5.5
	
	17.5
	51.5

	12
	6
	6
	26.5
	
	1
	8
	5.5
	
	17.5
	

	5
	2
	3
	17.5
	
	1
	9
	5.5
	
	12
	

	8
	9
	-1
	5.5
	
	1
	10
	5.5
	
	24
	

	11
	8
	3
	17.5
	
	2
	11
	12
	
	24
	

	10
	7
	3
	17.5
	
	2
	12
	12
	
	26.5
	

	10
	8
	2
	12
	
	2
	13
	12
	
	17.5
	

	6
	9
	-3
	17.5
	
	3
	14
	17.5
	
	5.5
	

	10
	5
	5
	24
	
	3
	15
	17.5
	
	5.5
	

	15
	10
	5
	24
	
	3
	16
	17.5
	
	24
	

	12
	6
	6
	26.5
	
	3
	17
	17.5
	
	17.5
	

	7
	4
	3
	17.5
	
	3
	18
	17.5
	
	17.5
	

	7
	6
	1
	5.5
	
	3
	19
	17.5
	
	12
	

	9
	8
	1
	5.5
	
	3
	20
	17.5
	
	22
	

	6
	7
	-1
	5.5
	
	3
	21
	17.5
	
	5.5
	

	9
	10
	-1
	5.5
	
	4
	22
	22
	
	326.5
	

	13
	8
	5
	24
	
	5
	23
	24
	
	
	

	12
	9
	3
	17.5
	
	5
	24
	24
	
	
	

	10
	7
	3
	17.5
	
	5
	25
	24
	
	
	

	14
	14
	0
	 
	
	6
	26
	26.5
	
	
	

	11
	9
	2
	12
	
	6
	27
	26.5
	
	
	

	14
	10
	4
	22
	
	
	
	
	
	
	

	13
	12
	1
	5.5
	
	The Sum of ranks of the positive differences is 326.5

	13
	15
	-2
	12
	
	The Sum of ranks of the negative differences is 51.5


N=27 T=51.5		
Critical value T=107. The result is significant for one tailed test (p<0.025). The null Hypothesis can be rejected.
Percentage of participants age range

Between 18-25	Between 26-33	Between 34-41	Between 42-49	50 or over	0.23330000000000001	0.5	0.16660000000000011	3.330000000000001E-2	6.660000000000002E-2	
Male-female percentage of participants

Males	Females	0.5	0.5	
Percentage of English and non-English participants 

First language is English	First language is not English	0.4	0.60000000000000064	
Frequency poligon – serial position curve of recalled words
Cond.1	23	17	27	28	28	15	21	16	14	16	21	20	19	21	26	Cond.2	23	21	16	16	17	10	23	13	12	10	23	13	19	17	16	Serial position of words in both conditions

Frequency of occurance
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