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Introduction

Cognitive neuroscience and cognitive psychology both study the concept of human memory. Historically scientists defined memory as consisting of retention, recall and recognition and association (Kirkpatrick, 1894).  Donald Hebb added to the theory of memory on a biological level, studying the behaviour of neurons (Shaw, 1986).  The study and further understanding of human memory is crucial as memory is the basis human relationships, experiences and learning (Rudmann, 2018). 

The term working memory was seemingly first conceived in 1960 by Miller et al. (Baddeley, 2002) and was defined as the temporary retention of information. This definition was then developed by Baddeley and Hitch (1974) that considered the temporary storage of information in their working memory model and highlighted the phonological loop theory. The phonological loop allows the working memory to temporarily store information in the phonological store and has a process of rehearsal, through the ‘inner voice’, for the means of recall. The phonological loop has been said to have an important function in language acquisition (Baddeley et al., 2017).

Within the study of working memory and phonological loop theory, the word-length effect (WLE) theorises that a list of long words is recalled less successfully than a list of short words (Baddeley, Alan D. et al., 1975). The theory is that due to the shorter words having less syllables or digits, they are easier to recall (Neath & Nairne, 1995). The WLE happens due to the temporary nature of the working memory and its limited capacity to retain information (Baddeley et al., 1975). However, it has been challenged that the WLE is not sufficient to establish short term memory deficiencies (Lewandowsky & Oberauer, 2008).  

Interestingly, studies of WLE in bilingual participants showed that in certain languages with more articulation needed for digits or syllables, this can interfere with WLE tests as the digits take longer to process, therefore potentially skewing results. This is useful research in advising educational specialists within such a language when considering intelligence tests (Ellis & Hennelly, 1980). This was supported by the hypothesis that the more complex the pronunciation or longer the syllable can make the word harder to recall (Cowan et al., 2000; Bireta et al., 2006). Notably, studies have shown that the WLE is similar in visual and signed languages (Wilson & Emmorey, 1998). 

It has been shown that WLE can be reversed when using mixed lists of long and short words (Hulme et al., 2004); this challenged the findings of previous studies and introduced the theory that the WLE depends on the complexity of the words. This was then added to by research that purported that word ‘distinctiveness’ played a crucial part in recall (Hulme et al., 2006). It has been questioned if rehearsal or practice-effect improves recall, however studies have found that the WLE remains even with rehearsal (Baddeley, Alan et al., 2002; Campoy, 2008).

This study is a partial duplication of the Baddeley et al. study (1975). The rationale of this study is to contribute to working memory research. As there have been many challenges to the theory, it is important to continue to develop research. The findings of WLE studies and understanding of memory span can be useful for educational establishments, education and learning theory (Baddeley, 2010).  This type of study can also add to the study of working memory and cognitive load.  The aim of this study was to explore whether word-length effect exists and affects memory recall. 

Hypothesis
Participants will recall significantly more short words than long words.

Method
Design
A within-subjects design was used. This design is appropriate to use as it can help to control individual differences between participants (Coolican, 2014). It has been argued that a within-subjects design be problematic if there is time in between conditions, as the participants’ responses could change due to the time between conditions (Haslam et al., 2014), however this was avoided as the second condition was done immediately after the first.  There was one independent variable with two conditions: the length of the words presented, long words and short words. There was one dependant variable: the number of words recalled. The participants  of the experiment took part in both conditions. 

Participants
A convenience sample of twenty six participants completed both conditions of this study: twenty six were female and none were male. Ages ranged from 18-49 years (M=29.42 years; SD=3.79 years). It is generally accepted that convenience samples are appropriate for such studies within undergraduate study of Psychology (Howitt & Cramer, 2014). Participants were all undergraduate students from West Wales who took part in the study. All participants were naïve to the purpose of the experiment. It is important to consider that due to the convenience sample being all female, then sample bias may be a factor. 

Materials
· Computer (Windows 10)
· Whiteboard/screen 
· Projector
· Paper and pens for participants
· Stimuli: 15 long words and 15 short words, chosen by chief researcher (see appendix 1)
· Microsoft PowerPoint to present words on screen
· Microsoft Excel to record raw data

Words were presented on a screen using PowerPoint, with white words on a blue background, font Arial size 72. The words were held on screen for one second each. The next word was shown after a second. Long words of consisted of 9-11 letters (e.g. – transaction, proximity), whereas short words consisted of 4-5 letters (e.g., tank, tomb).

Procedure
There were standardised procedures and instructions (see appendix 2). 




Results

The following results present the findings for the study on word-length effect based on the hypothesis that participants will recall significantly more short words than long words.  

Chart 1 
Median scores for number of short and long words recalled.  

 
Note. Chart 1 shows the median scores for short and long words and shows that the median score for word recall of short words was larger than the recall of long words.

To examine if these median scores for both conditions are significantly different to the probability of .05, the non-parametric Wilcoxon statistical test was carried out (see appendix 7). Wilcoxon tests are most appropriate for non-parametric repeated measures signed-rank pair tests (Walker et al., 2010).
A Wilcoxon signed-rank test showed a significant difference between the short and long words conditions (Z= -4.136, p=.001). Median recall scores for short words were significantly better than for long words (7 and 3, respectively). 
The results indicate that the hypothesis that participants would recall significantly more short words than long words was supported and provides support for the word-length effect as defined by Baddeley et al. (1975). 
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Appendix 1

Word List Table
	Condition 1 – Long Words
	Condition 2 – Short Words

	Transaction 
	Desk

	Forgiveness
	Leap

	Physician
	Mood

	Proximity
	Tank

	Constitution 
	Rules

	Rationalise
	Roof

	Interaction
	Mend

	Deductions
	Snap

	Representation
	Tomb

	Impatiently 
	Slow 

	Reinstate
	Tape

	Intimidating
	Rack

	Disorganised 
	Snore

	Understanding 
	Lose

	Illuminate 
	Paid




Appendix 2 

Procedure 
Standardised procedures
To ensure that all participants have the same experience, researchers should ensure that they are all tested:
1. In the same place, with the same equipment and materials placed in the same way.
2. Under the same conditions, so the level of lighting, noise and heat remains the same for all
participants.
3. At roughly the same time of day, as people may behave differently if tested at nine o'clock in the morning rather than five o'clock at night.
4. Given identical standardised instructions in exactly the same way

Standardised Instructions: these are given in the chosen location and there may be more than one set for different (IV) conditions of the investigation. The standardised instructions are important, as each participant must receive the same instructions, so they understand what to do in the study. Also, it ensures that each participant is treated the same and should help eliminate experimenter effects. You can read the instructions to the participant(s) or let them read the instructions themselves.

Standardised procedure for the word length effect study 
An opportunity sample of students was used. Presumptive consent was gained.
The following instructions were presented verbally:
1. Participants were asked to sit quietly facing the projector screen situated on the wall in front of them. 
2. You will take part in a short memory task.
3. Please ensure that you have a pen and paper in front of you.
4. Can you all see the screen and text on the power point clearly?
5. You will be presented with 2 word lists – consisting of 15 words each.
6. Following the first list – you will be asked to write any words remembered from the list (in any order). The next 15 words were presented in the same way. 
7. Participants received the long words first followed by the short words. They had 90 seconds to recall and write down the words from list one and list two.
8. Words were presented in the middle of a blue screen every 2 seconds, for 1 second. 
9. The font was Arial, white, size 72. 
10. Participants were thanked for their participation. 
11. Participants were fully debriefed regarding the aim and hypotheses of the experiment.  
Following the making of the accuracy of recalled words, raw data was analysed using a Wilcoxon signed-rank test on SPSS 26.
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Study Information Sheet

This document provides key information regarding the study and provides details about what will be expected of you as a participant. Therefore, please read this information carefully before providing consent to take part.

During this study you will be required to do the following:

· Complete a memory test measuring word recall
· You will be asked to sit facing a projector screen situated on the wall in front of you.
· You will have a pen and paper in front of you
· You will be presented with 2 word lists – consisting of 15 words each. Following the first list – you will have 90 seconds to write any words remembered from the list, the same will be done with the second list of words. 
At the end of the study you will be debriefed by the researcher and you will be provided with the study debrief sheet.

Due to this research involving a visual component, you must be capable of viewing words on a screen and write using a pen and paper in order to take part.

If you have any questions, please ask the researcher now.
If you are happy to take part in this study, please read and sign the consent form.
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Study Consent Form

· I understand that this research study is being carried out by a 1st year Psychology Student for a report-writing assignment, and that taking part in this study will involve a short memory test. This study will take approximately 10 minutes to complete. 
· I understand that participation in this study is voluntary, and I am free to withdraw participation during or at the end of the study without giving a reason. 
· I understand that once I leave the study, I will not be able to withdraw my data, as it will be anonymised. 
· I am aware that if I have concerns about the study, I can discuss these concerns with the researcher at any time during or after the study. 
· I understand that I will be provided with the contact details of the research supervisor at the end of the study, should I have any concerns.
· I understand that the information provided by me will be held confidentially, with a code assigned in place of my name. These data will be stored indefinitely in accordance with the Data Protection Act.
· I also understand that at the end of the study I will be provided with a debrief form and the opportunity to discuss any issues with the researcher.

I, ___________________________________(NAME) consent to participate in the study conducted by Suzanne Pearton-Scale, Centre for Psychology and Counselling, University of Wales Trinity Saint David, under the supervision of Charlotte Greenway.

Participant Signature:________________________________________________
Date:___________________
Name and signature of researcher taking consent 
___________________________________________________________________
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Study Debrief Sheet 
The word-length effect: a study to explore word recall and working memory.

Thank you for taking part in the study.  

The aim of this study was to explore word recall and working memory. We specifically wanted to find out whether participants would recall significantly more short words than long words.

If you wish to withdraw your data from the study, you must tell the researcher now.  After this point, all of your data will be anonymised, and we will not be able to trace it back to you.

If taking part in this study has raised any questions, please speak to the researcher on Suzanne Pearton-Scale 2105981@student.uwtsd.ac.uk  or contact the academic supervisor Charlotte Greenway c.greenwa@uwtsd.ac.uk .


Thank you once again for taking time to participate in this study.


Suzanne Pearton-Scale 

BSc Applied Psychology
University of Wales Trinity Saint David 




Appendix 6 

Raw data


	[bookmark: OLE_LINK1]Participant
	Condition 1: Long words
	Condition 2: Short words

	1
	3
	5

	2
	4
	6

	3
	4
	7

	4
	2
	3

	5
	3
	9

	6
	3
	7

	7
	4
	7

	8
	4
	9

	9
	2
	7

	10
	3
	6

	11
	6
	8

	12
	7
	9

	13
	3
	7

	14
	5
	7

	15
	4
	7

	16
	5
	4

	17
	3
	8

	18
	3
	3

	19
	6
	8

	20
	3
	4

	21
	4
	7

	22
	4
	3

	23
	2
	3

	24
	1
	3

	25
	2
	2

	26
	3
	7

	
	
	

	
	
	

	
	
	






Appendix 7

SPSS results 


	Descriptive Statistics

	
	N
	Mean
	Std. Deviation
	Minimum
	Maximum
	Percentiles

	
	
	
	
	
	
	25th
	50th (Median)
	75th

	LONG
	26
	3.58
	1.391
	1
	7
	3.00
	3.00
	4.00

	SHORT
	26
	6.00
	2.173
	2
	9
	3.75
	7.00
	7.25





	Ranks

	
	N
	Mean Rank
	Sum of Ranks

	SHORT - LONG
	Negative Ranks
	2a
	3.00
	6.00

	
	Positive Ranks
	22b
	13.36
	294.00

	
	Ties
	2c
	
	

	
	Total
	26
	
	

	a. SHORT < LONG

	b. SHORT > LONG

	c. SHORT = LONG




	Test Statisticsa

	
	SHORT - LONG

	Z
	-4.136b

	Asymp. Sig. (2-tailed)
	<.001

	Exact Sig. (2-tailed)
	<.001

	Exact Sig. (1-tailed)
	<.001

	Point Probability
	.000

	a. Wilcoxon Signed Ranks Test

	b. Based on negative ranks.





Median scores of words recalled

SHORT	LONG	7	3	


Median
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