The effect of levels of processing on word recognition

Abstract
This is a partial replication of the Craik & Tulving (1975) study, which will assess if levels of processing (LOP) impact word recognition. Researchers hypothesized that participants will perform significantly higher on the word recognition task when using deep processing. An opportunity sample of 21 participants (4 males, 17 females), were shown 45 questions and a corresponding word. There were 3 conditions: shallow, intermediate and deep (IV) which all had a different set of questions. Participants completed a word recognition task (see appendix 4). The study was a within design and the results were analysed by a one-way ANOVA which showed a significant difference that deep processing scored higher than intermediate and shallow. This research is important for education as it shows that rehearsal is not as effective as elaboration when trying to retain information. 

Introduction
Atkinson & Skiffrin’s (1968) Multi-Store Model proposes that memory has three main stages: encoding, storage and retrieval. Suggesting that sensory stimulus enters sensory memory, if the stimulus is attended then it will be stored in short-term memory store. The information held in short-term memory is forgotten unless it is transferred to the long-term memory store through rehearsal (Atkinson & Shiffrin, 1968).

Craik & Lockhart (1972) disagreed with the Multi-Store Model suggesting that memory is a process not a rehearsal structure, therefore they developed the Level of Processing (LOP) theory (1972). The LOP theory proposes that memory strength is dependent on how the physical and sensory features of a stimulus are initially analysed during the encoding stage. Requiring linking the input stimulus to information which is already stored in the memory through semantic connections (Craik & Lockhart, 1972) (Craik & Watkins, 1973).

[bookmark: _GoBack]Craik & Lockhart (1972) argue that there are three processing levels for memory; shallow, intermediate and deep. They are arranged in hierarchical form to distinguish what information needs to be stored through deep processing to ensure longer lasting more retrievable memories (Craik & Lockhart, 1972) (Craik & Watkins, 1973).

Craik & Tulving’s (1975) investigated if LOP affects the amount of recognised words though incidental learning. Participants were shown a total of 45 questions (3 sets of 15) with each set of questions relating to a LOP. Participants were shown questions and a corresponding word for a brief time, they were required to answer if the word correlated. Participants were then given a memory recognition task to see if they could recognise the original 45 words. Craik and Tulving (1975) found 17% of words were correctly recognised in the shallow processing condition, compared to 57% in the intermediate and 65% in the deep. Confirming the existence of LOP and indicating that the stimulus processed during the encoding stage can affect memory recognition (Craik & Tulving, 1975). 

Tresselt & Mayzner (1960) investigated if free recall was affected by incidental learning. Participants were given three orientation tasks: crossing out vowels (condition 1), copying words (condition 2), and judging if the word was an example of the concept 'economic' (condition 3). They discovered that the words in the third condition were recalled 4 times higher than those in the first condition, and twice as high in the second (Tresselt & Mayzner, 1960). Tresselt & Mayzner (1960) study discovered that more in-depth thinking is needed for better recall, therefore supporting Craik & Lockhart (1972).

Research by Hyde & Jenkins (1969) found similar results regarding free recall. Participants took part in one conditions; orientation task (condition 1) or no task (condition 2). The orientation task consisted of using shallow processing to pair associated words. Researchers found no significant difference between the participants who had completed the orientation task and those who had not (Hyde & Jenkins, 1969) (Craik & Lockhart, 1972). 

This study is a partial replication of Craik & Tulving (1975), and will examine whether LOP will have an effect on word recognition scores. This research is critical for everyday life as it could have implications for the education as it shows that rehearsal is not enough to retain information. This means that different techniques should be used for revision using elaboration. The study will explore LOP and how they impact memory recognition, focusing on incidental learning to decide if improvements could be made to societal sectors to benefit memory. It is hypothesized that participants will score higher on the word recognition task for the deep processing condition.

Methodology
Participants
An opportunity sample was used to gather 21 participants (4 male & 17 female) with an age range of 20-53 years old.  The participants were undergraduate students from the University of Wales Trinity St David. Participants took part in a class room experiment where they completed both the LOP and recognition tasks for all three conditions. To ensure the results were not affected the true aim of the study was not releveled to the participants, therefore their consent was presumed but they were offered the right to withdraw.  

Materials
· Word recognition task sheet
· PowerPoint Presentation
· Whiteboard
· Projector
· Answer sheet (Yes/No)
· Pen
· Stop watch
The PowerPoint presentation consisted of 48 questions; a trial for each condition and 15 questions for each condition. The questions and answers were in white, size 36 Helvetica Neue font on a blue background. The question was shown to participants for 2 seconds, they then saw the answer for 6 seconds on the same slide. 

Design
A repeated measures design was used for this study as all participants took part in all conditions. The IV was the LOP and consisted of three different conditions, which were manipulated by using a different question for each. The questions asked were: Is the word in capital letters? (shallow), Would the word fit in the sentence? (Intermediate) and Does the word rhyme with ____? (Deep).  

The DV was the amount of recognised words from the initial task and was measured by participants undertaking a recognition task immediately after the PowerPoint. The scores were gathered and the quantitative data was measured nominally. A one-way ANOVA was used to analyse the data because there were three conditions.

Results
This section will present the findings from the memory recognition task for the three conditions. The results were scored out of a total of 45, with a score of 15 for each condition. The results for each condition are demonstrated in Table 1 below. 

Table 1: Means and Standard Deviation of Shallow, Intermediate and Deep Levels of Processing.
	Conditions
	Mean
	SD

	Shallow
	2.86
	2.707

	Intermediate
	4.190
	2.3584

	Deep
	11.00
	2.258



Table 1 supports the LOP theory as it shows that the deeper a word is processed corresponds to the higher mean word recognition. As the study was a within design with three conditions a one-way ANOVA test was used and determined that there was a significant difference between the conditions. (F (2,40) 129.057, P < .05)

After running a Post Hoc analysis, the pairwise comparisons demonstrate a significant difference between the shallow and deep processing (P=0.08) and the intermediate and deep processing (P=0.08), but no significant difference between the shallow and intermediate processing (P=0.00). The hypothesis is supported by the results because participants recognised more words when they had used deep processing.

Discussion
The results show that deep processing has a direct correlation with the mean word recognition score, supporting the LOP theory and the experimental hypothesis. The Post Hoc test shows there was no significant difference between the shallow and intermediate conditions, disputing the LOP theory and supporting Baddeley (1978) & Eysenk (1978) belief that there are no set stages within processing (Baddeley, 1978) (Eysenk, 1978).

Tresselt & Mayzner’s (1960) study is also partially confirmed by the results regarding deep processing, however, it is also contradicted as there is no significant difference shown between shallow and intermediate processing, leading us to doubt reliability. 

This limitation could be explained by the opinion of Baddeley who stated that there is no independent method that can measure the depth of processing, therefore it is impossible to categorise LOP (Baddeley, 1978). This would explain why there is no significant difference between shallow and intermediate processing and suggests that elaboration is all that is more beneficial for memory recognition. 

The sample size was not broad enough with only 21 participants who were all students from the same university. Although there was a diverse age range between participants it is not enough to generalise the findings as the study lacks mundane realism. The study also lacks ecological validity as only words were used, where are in a real life setting structural and visual processing might have been higher if the participant was asked to recognise a picture.

There are many teaching methods which are connected to LOP, an example is learning through nursery rhymes. Pairing learning with rhyming makes it easier for the child to understand and retain information as it gets processed on a deeper level than if spoken as normal. A longitudinal study by Maclean et al. (1987) supports the notion that nursery rhymes aid education, the data demonstrated that children who listened to nursery rhymes were able to out preform those who had not (Maclean et al. 1987). 

Elias & Perfetti’s (1973) study with adults suggests that linking words with synonyms instead of rhymes, participants recognised more words that were linked to synonyms which suggests that LOP could develop through childhood (Elias & Perfetti, 1973). 

Further research needs to be done to improve revision and teaching techniques as some still use rhyming methods but it is clear that elaboration retains more information than rehearsal. This can also be applied in the NHS when aiding patients with memory loss after accidents and may be even individuals with early stages of dementia. 

The majority of research in this field is based on visual communication but it would be beneficial to explore different communication types and also different languages and cultures to determine if the results are similar, or if language and culture can have an effect on LOP.
	
Conclusion
The study demonstrates that word recognition is significantly higher when information is processed at a deep level. The results show that level of processing theory is valid, but there is more research needed to determine how the levels are arranged. 
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Appendix 1: Raw Data









	Participants
	Shallow Processing
	Intermediate Processing
	Deep Processing

	1
	9
	3
	13

	2
	1
	5
	12

	3
	4
	10
	13

	4
	3
	5
	12

	5
	3
	7
	10

	6
	2
	5
	10

	7
	6
	6
	14

	8
	2
	3
	9

	9
	3
	3
	11

	10
	0
	2
	10

	11
	1
	2
	11

	12
	0
	1
	9

	13
	4
	3
	6

	14
	2
	1
	7

	15
	0
	2
	12

	16
	2
	5
	11

	17
	10
	8
	13

	18
	2
	4
	13

	19
	4
	5
	13

	20
21
	2
0
	6
2
	14
8




	
Appendix 2: Spss Tables



	Descriptive Statistics

	
	Mean
	Std. Deviation
	N

	Shallow
	2.86
	2.707
	21

	Intermediate
	4.190
	2.3584
	21

	Deep
	11.00
	2.258
	21





	Pairwise Comparisons

	Measure:   MEASURE_1  

	(I) factor1
	(J) factor1
	Mean Difference (I-J)
	Std. Error
	Sig.b
	95% Confidence Interval for Differenceb

	
	
	
	
	
	Lower Bound
	Upper Bound

	1
	2
	-1.333
	.558
	.080
	-2.791
	.124

	
	3
	-8.143*
	.599
	.000
	-9.707
	-6.579

	2
	1
	1.333
	.558
	.080
	-.124
	2.791

	
	3
	-6.810*
	.466
	.000
	-8.027
	-5.592

	3
	1
	8.143*
	.599
	.000
	6.579
	9.707

	
	2
	6.810*
	.466
	.000
	5.592
	8.027

	Based on estimated marginal means

	*. The mean difference is significant at the .05 level.

	b. Adjustment for multiple comparisons: Bonferroni.














Appendix 3: Yes/No Answer Sheet
Put a cross on YES or NO in response to what you see on the screen 
	1. 
	YES
	NO

	2.     
	YES
	NO

	3. 
	YES
	NO

	4. 
	YES
	NO

	5. 
	YES
	NO

	6. 
	YES
	NO

	7. 
	YES
	NO

	8. 
	YES
	NO

	9. 
	YES
	NO

	10. 
	YES
	NO

	11. 
	YES
	NO

	12. 
	YES
	NO

	13. 
	YES
	NO

	14. 
	YES
	NO

	15. 
	YES
	NO

	16. 
	YES
	NO

	17. 
	YES
	NO

	18. 
	YES
	NO

	19. 
	YES
	NO

	20. 
	YES
	NO

	21. 
	YES
	NO

	22. 
	YES
	NO

	23. 
	YES
	NO

	24. 
	YES
	NO

	25. 
	YES
	NO

	26. 
	YES
	NO

	27. 
	YES
	NO

	28. 
	YES
	NO

	29. 
	YES
	NO

	30. 
	YES
	NO

	31. 
	YES
	NO

	32. 
	YES
	NO

	33. 
	YES
	NO

	34. 
	YES
	NO

	35. 
	YES
	NO

	36. 
	YES
	NO

	37. 
	YES
	NO

	38. 
	YES
	NO

	39. 
	YES
	NO

	40. 
	YES
	NO

	41. 
	YES
	NO

	42. 
	YES
	NO

	43. 
	YES
	NO

	44. 
	YES
	NO

	45. 
	YES
	NO




Appendix 4: Word List
	HOUSE
	LOUD
	RULE

	COAT
	LOST
	FIDDLE

	SNAIL
	ELEPHANT
	MUDDLE

	DESK
	CHEEK
	CARROT

	PHONE
	TIGER
	MINCE

	FINGER
	FISH
	CREAM

	LOSE
	TROWEL
	FLOWER

	RUBBER
	JUICE
	HOSE

	THROW
	CROWD
	JUMPER

	BROOM
	MATCH
	GRASS

	LION
	SKIRT
	LAST

	SHIRT
	FRAME
	LAMP

	TEXT
	RAIL
	TANK

	GLOVE
	JUMP
	SKETCH

	KNIFE
	ROPE
	COAL

	REST
	TRAM
	SWEATER

	RICE
	RACK
	ROCK

	TONE
	TACK
	TOWEL

	CHAIR
	HELLO
	COTTON

	ARM
	RAKE
	AEROPLANE

	PAINT
	HAND
	ROSES

	TIME
	MOWER
	MAZE

	LEG
	LADDER
	BAKE

	TRAIN
	CHEST
	TOWER

	BOOK
	REST
	GLASS

	CLIP
	PEN
	PLAY

	PEPPER
	POND
	LINE

	PEAR
	MOTOR
	OUNCE

	NECK
	FOOT
	HAT

	PAPER
	CART
	APPLE

	DRILL
	LAZER
	PRIEST

	LIGHT
	NAIL
	FARM

	CASE
	HARM
	CLOVER

	TABLET
	LIST
	RAZOR

	KNEE
	ICE
	RACE



Appendix 5: Consent Form
CONSENT FORM
Progect: Levels Of Processing 
Researcher: Ashton Fuller
Please initial all boxes 
1. I confirm that I have read and understand the information sheet. I have had the opportunity to answer any questions I may have and they have been answered.
		
2. I understand that I am able to withdraw from this study at any point and my participation is voluntary.

3. I understand and am aware of any potential risks that may occur during or after this study.   

4. I agree to take part in the research study.			


											
Name of Participant			Date				Signature
                        	
Appendix 6: Debrief form
EXPERIMENT DEBRIEF INFORMATION
Does Level of Processing affect Word recognition.
This study was designed to investigate word recognition is affected by levels of processing. A Previous study by Craik & Tulving (1975) suggests that deeper processing information directly correlates with how much you can recall.
The study is a repeated measures design which has three conditions. The independent variable is the levels of processing; shallow, intermediate and deep. The dependent variable is the score of words recognised in the task.
You were asked to complete a question based task with Yes/No answers depending if the word given was correct, however this was not the aim of the study. The true aim of the study was to examine the amount of words recognised from the task. 
Assumed consent was needed because if researchers revealed the true aim of the study, then it may have led to the results being effected and causing them to be unreliable.

The scores for will be analysed using a one-way ANOVA and Post Hoc test to determine if there was a significant difference between the different levels of processing. If the hypothesis is supported the findings will demonstrate a higher word recognition score for the deep processing condition than the other 2 conditions. 
Thank you for your participation.
I agree for my information and scores to be used within this research (please circle)   YES/NO

Participant name: 
Participant Signature:
Date:

Appendix 7: Ethics form
APPLICATION FOR ETHICAL APPROVAL

SECTION A: About You (Principal Researcher)

	Full Name:
	Charlotte Greenway 

	Tick all boxes which apply:

	Member of staff:
	☒	Student:
	☐	Honorary research fellow:
	☐


	Faculty/School/Centre:
	Psychology 

	Campus:
	Carmarthen 

	E-mail address:
	c.greenway@uwtsd.ac.uk

	Contact Telephone Number:
	01267676923

	For students:

	Student Number:
	
	Undergraduate
	☐
	Programme of Study:
	
	Taught Postgraduate
	☐
	Director of Studies/Supervisor:
	
	Research
	☐


SECTION B: Approval for Research Activity

	Has the research activity received approval in principle?
(please check the Guidance Notes as to the appropriate approval process for different levels of research by different categories of individual)
	YES
	☒	NO
	☐
	     
	Date

	If Yes, please indicate source of approval (and date where known):
	Research Degrees Committee
	☐	

	
	Faculty Research Committee
	☐	

	
	Other (write in)
School ethics board
	☒	03.09.18


Approval in principle must be obtained from the relevant source prior to seeking ethical approval.

SECTION C:  External Ethical Guidance Materials

	Please list the core ethical guidance documents that have been referred to during the completion of this form (including any discipline-specific codes of research ethics, and also any specific ethical guidance relating to the proposed methodology).  Please tick to confirm that your research proposal adheres to these codes and guidelines.

	Code of Ethics and Conduct (2018)
	☒
	BPS Code of Human Research Ethics (2nd edition, 2014)
	☒

	The General Data Protection Regulation (GDPR)
	☒




SECTION D: External Collaborative Research Activity

	Does the research activity involve collaborators outside of the University?
	YES
	☐
	NO
	☒

	
If Yes, please provide the name of the external organisation and name and contact details for the main contact person:

	Institution
	

	Contact person name
	

	Contact person e-mail address
	





Where research activity is carried out in collaboration with an external organisation
	Does this organisation have its own ethics approval system?
	YES
	☐
	NO
	☐

	If Yes, please attach a copy of any final approval (or interim approval) from the organisation



SECTION E: Details of Research Activity

	Indicative title:
	The effects of levels of processing on memory recall

	Proposed start date:
	16.10.18
	Proposed end date:
	9.11.18

	Purpose of research activity (including aims and objectives)
Outline the purpose, aims and objectives of the research activity, including key research questions. Show briefly how existing research has informed the proposed activity and explain what the research activity will add and how it addresses an area of importance. (Maximum 300 words)

	The basic prediction of the LOP approach is that the amount of information participants will recall/recognise will depend on how deeply the experimental stimuli were processed.

Craik and Tulving (1975) investigated the effects of different types of processing on the recall of words. They argued that deeper levels of processing result in more long lasting and more retrievable memories, whereas shallow levels of processing result in memories that are less long-lasting and less likely to be retrieved. 

It is predicted (from the above theory), that words which are processed for meaning (deep processing) will be remembered better than words processed for sound (intermediate processing) which in turn will be recalled better than words which are processed for superficial characteristics such as shape, size or colour (shallow processing).

This explanation of memory is useful in everyday life because it highlights the way in which elaboration, which requires deeper processing of information, can aid memory. This has educational implications. Students can use semantic processing to revise which should result in deeper processing through using elaborative rehearsal. Consequently, more information will be remembered (and recalled) and better exam results should be achieved. 

This research will help to confirm previous findings and the importance of elaborative rehearsal.
(this box should expand as you type)



	Proposed methods
Provide a brief summary of all the methods that may be used in the research activity, making it clear what specific techniques may be used. If methods other than those listed in this section are deemed appropriate later, additional ethical approval for those methods will be needed. (Maximum 600 words)

	
In-class experiment using presumptive consent. 

Students will be presented with a powerpoint slide that includes 45 trials (plus four practice trials). 15 structural/shallow words (Is this word in capital letters?) 15 phonological/intermediate words (Does this word rhyme with _?), and 15 semantic meaning/deep words (Does the word fit in the sentence? Cat’s meow, dogs_). While going through each slide students will be asked to place a cross in a yes or no box (e.g., Q3. Is this word in capital letters? – TRAIN – put a cross in the no box).

Students believe that this is the real test, but once they have completed the task above, the real task involves them recognising words from the powerpoint slides. The 45 words from the slides are placed amongst 105 words. Their task is to recognise as many of the 45 words presented to them, again putting a cross against as many of the 45 words as they can remember. 

All data will be collated and analysed using SPSS. 


(this box should expand as you type)



	Location of research activity
Identify all locations where research activity will take place.

	
D003 – computer lab. Carmarthen campus. 

(this box should expand as you type)

	Research activity outside of the UK
If research activity will take place overseas, you are responsible for ensuring that local ethical considerations are complied with and that the relevant permissions are sought. Specify any local guidelines (e.g. from local professional associations/learned societies/universities) that exist and whether these involve any ethical stipulations beyond those usual in the UK (provide details of any licenses or permissions required). Also specify whether there are any specific ethical issues raised by the local context in which the research activity is taking place, for example, particular cultural sensitivities or vulnerabilities of participants.

	N/A

(this box should expand as you type)




SECTION F: Scope of Research Activity

	Will the research activity include:
	
YES
	
NO

	Use of a questionnaire or similar research instrument?
	☒
	☐

	Use of interviews?
	☐
	☒

	Use of diaries?
	☐
	☒

	Participant observation with their knowledge?
	☐
	☒

	Participant observation without their knowledge?
	☐
	☒

	Use of video or audio recording?
	☐
	☒

	Access to personal or confidential information without the participants’ specific consent?
	☐
	☒

	Administration of any questions, test stimuli, presentation that may be experienced as physically, mentally or emotionally harmful / offensive?
	☐
	☒

	Performance of any acts which may cause embarrassment or affect self-esteem?
	☐
	☒

	Investigation of participants involved in illegal activities?
	☐
	☒

	Use of procedures that involve deception?
	☐
	☒

	Administration of any substance, agent or placebo?
	☐
	☒

	Working with live vertebrate animals?
	☐
	☒

	Other primary data collection methods, please explain in this box
Experiment (see above)


	☒
	☐



If NO to every question, then the research activity is (ethically) low risk and may be exempt from some of the following sections (please refer to Guidance Notes).

If YES to any question, then no research activity should be undertaken until full ethical approval has been obtained.  
SECTION G: Intended Participants

	Who are the intended participants:
	
YES
	
NO

	Students or staff at the University?
	☒
	☐

	Adults (over the age of 18 and competent to give consent)?
	☒
	☐

	Vulnerable adults?
	☐
	☒

	Children under 18?
	☐
	☒

	Prisoners?
	☐
	☒

	Young offenders?
	☐
	☒

	Those who could be considered to have a particularly dependent relationship with the investigator or a gatekeeper?
	☐
	☒

	People engaged in illegal activities?
	☐
	☒

	Others (please identify):


	☐
	☒



	Participant numbers and source
Provide an estimate of the expected number of participants. How will you identify participants and how will they be recruited? 

	
They will part of the level 5 research methods cohort. Approx 24 students  
this box should expand as you type)



	Information for participants:
	
YES
	NO
	
N/A

	Will you describe the main research procedures to participants in advance, so that they are informed about what to expect?
	☒
	☐
	☐

	Will you tell participants that their participation is voluntary?
	☐
	☐
	☒

	Will you obtain written consent for participation?
	☐
	☐
	☒

	Will you explain to participants that refusal to participate in the research will not affect their treatment or education (if relevant)?
	☐
	☐
	☒

	If the research is observational, will you ask participants for their consent to being observed?
	☐
	☐
	☒

	Will you tell participants that they may withdraw from the research at any time and for any reason?
	☐
	☐
	☒

	With questionnaires, will you give participants the option of omitting questions they do not want to answer?
	☐
	☐
	☒

	Will you tell participants that their data will be treated with full confidentiality and that, if published, it will not be identifiable as theirs?
	☒
	☐
	☐

	Will you debrief participants at the end of their participation, in a way appropriate to the type of research undertaken?
	☒
	☐
	☐

	If NO to any of above questions, please give an explanation 

	This is an in-class experiment and is part of their first assessed report. If they do not take part – they will not understand how to complete their assignment. (this box should expand as you type)

	Information for participants:
	
YES
	NO
	
N/A

	Will participants be paid?
	☐
	☒
	☐

	Is specialist electrical or other equipment to be used with participants?
	☐
	☒
	☐

	Are there any financial or other interests to the investigator or University arising from this study?
	☐
	☒
	☐

	Will the research activity involve deliberately misleading participants in any way, or the partial or full concealment of the specific study aims?
	☐
	☒
	☐

	If YES to any question, please provide full details 

	


(this box should expand as you type)




SECTION H: Anticipated Risks

	
Outline any anticipated risks that may adversely affect any of the participants, the researchers and/or the University, and the steps that will be taken to address them. 

If you have completed a full risk assessment (for example as required by a laboratory, or external research collaborator) you may append that to this form.  

	Full risk assessment completed and appended? 

Yes                               ☐
 No                                   ☒


	Risks to participants
For example: emotional distress, financial disclosure, physical harm, transfer of personal data, sensitive organisational information

	Emotional distress. Students may be upset if their recall scores are low. In the debriefing I will reiterate what they have previously learned in relation to memory tests, and reassure them that this is no way linked to intelligence. (this box should expand as you type)

	

	If research activity may include sensitive, embarrassing or upsetting topics (e.g. sexual activity, drug use) or issues likely to disclose information requiring further action (e.g. criminal activity), give details of the procedures to deal with these issues, including any support/advice (e.g. helpline numbers) to be offered to participants. Note that where applicable, consent procedures should make it clear that if something potentially or actually illegal is discovered in the course of a project, it may need to be disclosed to the proper authorities

	N/A
(this box should expand as you type)

	

	Risks to investigator
For example: personal safety, physical harm, emotional distress, risk of accusation of harm/impropriety, conflict of interest

	The risks to the investigator are minimal as this is an in-class experiment with students that the researcher already knows. The only risk may be researcher bias, but as the students will be writing up their own lab reports, this should not be an issue in the interpretation of results. 

(this box should expand as you type)

	

	University/institutional risks
For example: adverse publicity, financial loss, data protection

	Minimal as I will follow BPS and University guidelines.
(this box should expand as you type)

	

	Adverse outcomes
List measures put in place to limit any adverse effects or outcomes of research activity where appropriate. Include any emergency protocols. 

	I will follow the University’s emergency protocols if need be (as the experiment will take place on the premises). 

(this box should expand as you type)



	Disclosure and Barring Service

	If the research activity involves children or vulnerable adults, a Disclosure and Barring Service (DBS) certificate must be obtained before any contact with such participants.
	


YES
	


NO
	


N/A

	Has a DBS certificate been obtained?
	☐
	☐
	☒


SECTION I: Feedback, Consent and Confidentiality



	Feedback
What feedback will be provided to participants, how will this be done and when? 

	
Debriefing – verbal following the experiment  (this box should expand as you type)

	

	Informed consent
Describe the arrangements to inform potential participants, before providing consent, of what is involved in participating. Describe the arrangements for participants to provide full consent before data collection begins. If gaining consent in this way is inappropriate, explain how consent will be obtained and recorded.

	Presumptive – in-class experiment  (this box should expand as you type)

	

	Confidentiality / Anonymity
Set out how anonymity of participants and confidentiality will be ensured in any outputs. If anonymity is not being offered, explain why this is the case. 

	
No names/personal information will be attached to the individual scores. 
(this box should expand as you type)



SECTION J: Data Protection and Storage

In completing this section refer to the University’s Research Data Management Policy and the extensive resources on the University’s Research Data Management web pages (http://uwtsd.ac.uk/library/research-data-management/).
	
	YES
	NO

	Does the research activity involve personal data (as defined by the Data Protection Act)?
“personal data” means data which relate to a living individual who can be identified—
(a) from those data, or
(b) from those data and other information which is in the possession of, or is likely to come into the possession of, the data controller, and includes any expression of opinion about the individual and any indication of the intentions of the data controller or any other person in respect of the individual.
	☐
	☒

	If YES, provide a description of the data and explain why this data needs to be collected:

	
(this box should expand as you type)

	

	Does it involve sensitive personal data (as defined by the Data Protection Act)?
“Sensitive personal data” means personal data consisting of information as to –
(a) the racial or ethnic origin of the data subject,
(b) his political opinions,
(c ) his religious beliefs or other beliefs of a similar nature,
(d) whether he is a member of a trade union (within the meaning of the Trade Union and Labour Relations (Consolidation) Act 1992),
(e) his physical or mental health or condition,
(f) his sexual life,
(g) the commission or alleged commission by him of any offence, or
(h) any proceedings for any offence committed or alleged to have been committed by him, the disposal of such proceedings or the sentence of any court in such proceedings.
	☐
	☒

	If YES, provide a description of the data and explain why this data needs to be collected:

	
(this box should expand as you type)



	Will the research activity involve storing personal data on one of the following:
	YES
	NO

	Manual files (i.e. in paper form)?
	☒
	☐

	University computers?
	☒
	☐

	Private company computers?
	☐
	☒

	Home or other personal computers?
	☐
	☒

	Laptop computers/ CDs/ Portable disk-drives/ memory sticks?
	☐
	☒

	“Cloud” storage or websites?
	☐
	☒

	Other – specify:

	☐
	☒

	For all stored data, explain the measures in place to ensure data confidentiality, including details of password protection, encryption and anonymisation:

	
There is no personal date – just scores (raw data).
(this box should expand as you type)


	Will the research activity involve any of the following activities:
	YES
	NO

	Electronic transfer of data in any form?
	☐
	☒

	Sharing of data with others at the University?
	☐
	☒

	Sharing of data with other organisations?
	☐
	☒

	Export of data outside the European Union or importing of data from outside the UK?
	☐
	☒

	Use of personal addresses, postcodes, faxes, emails or telephone numbers?
	☐
	☒

	Publication of data that might allow identification of individuals?
	☐
	☒

	Use of data management system?
	☐
	☒

	Data archiving?
	☐
	☒

	If YES to any question, please provide full details, explaining how this will be conducted in accordance with the Data Protection Act (and/or any international equivalent):

	
(this box should expand as you type)


	List all who will have access to the data generated by the research activity:

	
The principal researcher 

(this box should expand as you type)

	

	List who will have control of, and act as custodian(s) for, data generated by the research activity:

	
The principal researcher 

(this box should expand as you type)

	

	Give details of data storage arrangements, including where data will be stored, how long for, and in what form. Will data be archived – if so how and if not why not.  

	
N/A as data will not be stored. Raw data will be analysed in SPSS in class. 

(this box should expand as you type)



SECTION K: Declaration

	The information which I have provided is correct and complete to the best of my knowledge. I have attempted to identify any risks and issues related to the research activity and acknowledge my obligations and the rights of the participants.

In submitting this application I hereby confirm that I undertake to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice

	Signature of applicant:
	
	Date:
	



For students:
	Director of Studies/Supervisor:
	Dr Charlotte Greenway 

	Signature:
	[image: ]


	Date:
	15.10.18



For staff:
	Head of School/Assistant Dean:
	

	Signature:
	


	Date:
	




Checklist: Please complete the checklist below to ensure that you have completed the form according to the guidelines and attached any required documentation:
	☒
	I have read the guidance notes supplied before completing the form.

	☒
	I have completed ALL RELEVANT sections of the form in full.

	☒
	I confirm that the research activity has received approval in principle

	☒
	I have attached a copy of final/interim approval from external organisation (where appropriate)

	☐
	
I have attached a full risk assessment (and have NOT completed Section H of this form) (where appropriate)


	☒
	I understand that it is my responsibility to ensure that the above named research activity will meet the University’s Research Ethics and Integrity Code of Practice.

	☒
	I understand that before commencing data collection all documents aimed at respondents (including information sheets, consent forms, questionnaires, interview schedules etc.) must be confirmed by the DoS/Supervisor, module tutor or Head of School.




Appendix 8: Procedure
Procedure
The study was conducted in a university lecture room under controlled settings. The researcher handed out an answer sheet (See appendix 3) and explained to the participants that they would be shown a series of 3 different questions (totalling 45) on a PowerPoint presentation. The participants needed to answer Yes/No depending on if the word shown corresponded to the question asked on the same slide. 
The participants were informed that they would only be shown the word for a short period before the next question would appear and were prompted to answer all the questions. To ensure the answers gave a true reflection participants were asked to remain silent during the study, thus insuring that there were no distractions during the input stimuli and a true reflection of their processing ability would be portrayed.  
After completion of the initial task participants were given a memory recognition task (see appendix 4) which comprised of 105 words, it contained the 45 words they had just seen and additional random words. They were then given three minutes to mark the words that they were able to recognise from the PowerPoint.
After completing the study individual scores for each condition were recorded and the data was statistically analysed through a one-way ANOVA test on IBM SPSS software. 
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