ECAP4006.  An Introduction to Research Methods.
A study to Explore the Word Length Effect
Introduction
Memory can be defined as ‘the ability to retain information or a representation of past experience, based on the mental processes of learning or encoding, retention across some interval of time, and retrieval or reactivation of the memory’ (APA, 2022).  Memory is essential to everyday life and is the essence of what makes an individual unique, using past experiences to operate in the present and future, not just memorising information, it is in fact the process of acquiring, storing and then retaining information to be used later, however, this process is not entirely full proof, and memories can become distorted or even forgotten (Glenberg, 1997).
There are several memory theories, one being the working memory model, Baddeley and Hitch, (1974) proposing three components to the working memory model: visuospatial sketchpad, central executive and the phonological loop (Baddeley, 2001).  Baddeley and Hitch (1974) describe the phonological loop as the component of working memory model dealing with auditory information, separated into two different stores: phonological store; temporarily holding verbal information, and articulatory loop; enables short strings of words to be remembered by repeatedly rehearsing. 
Baddeley et al. (1975) suggested that within the short-term memory, should two word lists be displayed, one of short words the other longer words with more syllables, an individual would recall a higher number from the short list compared to the long list, known as the word-length effect.  This can be explained as short words can be articulated more quickly, meaning that before they decay, more short words can be silently articulated (Baddeley et al., 2002). 
 Further experiments into the word-length effect have been carried out using similar methods to Baddeley et al. (1975).  One such experiment by Ellis and Hennelly (1980) conducted a bilingual version of the original study.  This experiment was part of an intelligence test, the outcome showing poorer results for the Welsh children compared to children in America of the same age, although when looked at more closely, Welsh digits took longer to articulate than their English counterparts, demonstrating a bilingual word-length effect rather than intellectual differences as the cause (Ellis and Hennelly, 1980).
Neath and Nairne (1995), however, suggested that memory is worse when a word takes longer to pronounce, regardless of the length of the word, even with the same number of syllables and number of phonemes and thus arguing that word-length effects cannot adequately justify the inclusion of time-based decay components within the theories of memory.
There is evidence from various sources supporting this study, one deriving from experiments by Britton et al. (1982).  Britton et al. (1982) studied what demand text processing had on a learner’s cognitive capacity, firstly exhibiting a version of text with simplified vocabulary and structure, although maintaining meaning of the original text, results suggesting that, despite no significant difference in correct answers given, it could be concluded that less cognitive capacity was required to process this text compared to standard versions.  Secondly, Britton et al. (1982) ascertained that the reduction in requirement of cognitive capacity in experiment one was essentially due to syntactic factors, this is when more common vocabulary and more simple syntax had been used within the text.  Finally, Britton et al. (1982) suggested that less cognitive capacity was required when reading a more complex piece of text including key words and phrases, thus assisting the reader as a cue or signal towards important connections within the text, in comparison to text that displayed no signals within it, allowing the assumption that with said signals omitted from the text the reader would have to assume their own connections and increasing capacity.
Further research into the importance of cognitive capacity was completed by Niaz and Logie (1993) who looked specifically at science students and the need for correct processing capacity for successful study outcomes.  Niaz and Logie (1993) saw a need to organise the terminology within the science education literature, although within this research there was still no agreement on what would be appropriate.  Niaz and Logie (1993) looked at two models regarding information processing, mental capacity developed by Pascual-Leone and colleagues and working memory developed by Baddeley and colleagues, concluding that, despite neither having directly looked at science education, elements of the working memory could prove beneficial in assisting with processing capacity within science education. 
This study was a partial replication of Baddeley et al. (1975) and was conducted for educational purposes and to highlight the implications on a student’s work, should they become overloaded with study.
The aim of this study was to see if the word length effect is correct, and does exist, influencing memory recall.

Hypothesis
[bookmark: _Hlk97029641]Participants will recall significantly more short words than long words.

















Method
Design
A within-subjects design was used.  There was one independent variable with two conditions: the length of the word recalled, long or short.  There was one dependant variable: how many words were recalled.  Participants took part in both conditions of the experiment.
Participants
A convenience sample of 26 participants completed both conditions of this study: 26 female and 0 male.  Ages ranged from 18 to 49 years (M = 29.42 years, SD = 3.79 years).  Participants were all undergraduate students from West Wales who took part in the study.  All participants were naïve to the purpose of the experiment. 
Materials
· Computer
· Whiteboard/screen
· Pen
· Paper
Stimuli used: two word lists, fifteen long words (see appendix 1), and fifteen short words (see appendix 1) chosen by chief researcher.
Long words included: forgiveness and proximity.
Short words included: mood and snore.
Words were white in the middle of the screen on a blue background.  
Font used was Arial and size 72.
The words were held on the screen for one second and then the next word was shown after another second.

Procedure
(See appendix 2).
Results
The following results present the findings for the study word-length effect.
Chart 1
Median scores for the long and short words recall.
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The chart above shows the median score for long and short words.  The median was higher for the shorter words.
To examine if the median for both conditions are significantly different to the probability of .05, the nonparametric Wilcoxon statistical test was carried out.
A Wilcoxon signed-rank test showed a significant difference between the long and short words condition (Z = -4.136, p = .001).  Median recall scores for short words were significantly better than for long words (7.00 and 3.00, respectively).   
The results indicate that the hypothesis, participants will recall significantly more short words than long words, was supported and provides support for the word-length effect. 
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Appendices
Appendix 1:
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Appendix 5:
Raw Data:
	Long – Condition One
	Short – Condition Two

	3
	5

	4
	6

	4
	7

	2
	3

	3
	9

	3
	7

	4
	7

	4
	9

	2
	7

	3
	6

	6
	8

	7
	9

	3
	7

	5
	7

	4
	7

	5
	4

	3
	8

	3
	3

	6
	8

	3
	4

	4
	7

	4
	3

	2
	3

	1
	3

	2
	2

	3
	7













Appendix 6:
Median and SD for long and short words.
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Wilcoxon Signed Ranks Test
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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  
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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 instruct ions  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 pro jector screen   situated on the wall in front  of them.    2.   You will  ta ke   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 shor t 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 partici pation.    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 2 6 .         
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    Study  Consent Form   I understand that  this research study is being carried out by  a  3 rd   year Psychology  Student   for their dissertation , and  that  taking part in  this study will involve   a word  memory recall test.   This  study  will take approximately  3   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   discus s these   concerns with the  researcher   a t 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 assign ed 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  r esearcher .     I, ___________________________________(NAME) consent to partic ipate in  the  study conducted by  Teresa Evan s ,   Centre for   Psychology   and Counselling ,  University of Wales Trinity Saint David,  under the supervision of  Dr.  Charlotte  Greenway.     Participant  Signature: _ _______________________________ ________________   Date: _ __________________   Name and signature   of researcher  taking consent    ________________________________ ___________________________________  

Centre for   Psychology  and Counselling  
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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:      Y o u  will be asked to w atch a slide show of 15 long words , each  shown on   a   screen for one  second   at a time        You will t hen be requ ired to write   down as m any wor ds as you can  remember   using  a  pen and paper.  You will be given  90 seconds  to complete this task .        You will then b e shown a  fu rther  slide show of 15 short words, again held on the  screen  for one second at a ti me        Again,   you will be given 90 seconds to recall and write   down as many as you can  using pen and paper.   At the end of the  study,   you w ill   be debriefed  by the  researcher,   and  you  will be  provided with the study debrief sheet .   Due to  using vi sual aids whi lst partaking in this research   you  must be capable of   viewing the screen clearly .      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.  

Centre for   Psychology  and Counselling  
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    Study  Debrief Sheet     Wor d  Length Effect       Thank you for taking part in the study.       The aim of this study was  to explore   as to whether  the wor d  length   effect exists and  affects word   recall (memory) .   We  specifically wanted to find out whether   participants   would recall significan tly more short words than lo ng 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 t his study has raised any questions,  please speak to the researcher  Ter esa Evans ,   email   at   21052 61 @student .uwtsd.ac.uk ,  or co ntact the academic  supervisor  Dr. Charlotte Greenway, email at  C.Greenway@uwtsd .ac.uk .          Thank you once again for taking time to  participate in this study.       Teresa Evans     BSc Applied Psychology     University of Wales Trinity S ain t David     

Centre for   Psychology  and Counselling    
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Descriptive Statistics

Perceniles
Mean  Std.Deviaion Minimum Madmum 25t 50th (Median)  75th

Long 2 358 1391 1 7 300 300 400

short 2% 6.00 2173 2 9 378 7.00 7.28
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Ranks

N MeanRank Sum of Ranks
Short-Long  Negative Ranks 2 3.00 6.00
Positive Ranks 2° 1336 204.00

Ties P

Total 2%

a. Short < Long
b. Short> Long
¢ Short= Long
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Test Statistics”

Short- Long
z -4138"
Asymp. Sig. (2-tailed) <001
Exact Sig. (2-ailed) <001
Exact Sig. (1-tailed) <001
Point Probability 000

a Wilcoxon Signed Ranks Test
b.Based on negative ranks.




