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Summary of proposed study - indicate the topic, hypotheses (if appropriate) and brief details of your methodology (continue on separate sheet if necessary):
This study will look at cognition and memory and the effect of Age, Sleep Quality and different levels of and Applied Stress has on the ability to memorise and recall two separate lists of semantic nouns. The sleeping patterns and backgrounds of the participants will be taken before the experiment as the participants would be placed into fitting groups whilst still being able to stick to their usual routine by taking part in the study. For example, night shift workers will be considered in the ‘Wake’ group, however, the timings of their tests would be the same as the participants in the ‘Sleep’ condition, ensuring they have a 12-hour sleep period. This will ensure a reasonable application to their routine and lifestyle and avoidance of skewing the data. The quality of the participants sleep will be recorded twice, the same as the memory task. To test the quality the PSQI questionnaire (Buysse et al. 1988) will be used (See Appendix 1). For the memory task a list of semantic nouns by Finn & Hambrick (2011) would be required to be memorised and recalled, then scored on accuracy (See Appendix 2). The scores will then be put against the Quality of sleep and Age of participants to receive the overall impact and significance.

Topic area
The topic area chosen includes Cognition, more importantly, working memory capacity (WMC) and the impact that sleep quality and an applied stressful environment has on memory tasks.

Aim of your study
The aim of this study is to understand the impact that sleep and applied stress has on an individual’s capability and limitations in memory and their capability to carry out a word memory test with high, moderate or low interference.

Research

Wagner et al (2001) suggested that there is evidence to support that the deprivation of sleep, especially a later state includes far more rapid-eye-movement (REM) sleep which is beneficial to the preservation text that is emotional in comparison to an earlier sleep. Fenn & Hambrick (2011) found that a sleep period significantly improved the WMC in a positive correlation against a waking period. In the same sense, the improvement of the word pairs used was found better after the sleeping period than the waking period.

WMC is linked to reflecting Long term memory (LTM; Unsworth & Engle, 2007) and so it is important to consider that sleep is beneficial to improve the declarative LTM. (Plihal & Born, 1997, 1999) and so the logic being that better sleep could ensure better memory processing. Furthermore, the consideration of emotional memory research including offline memory meaning the processing that happens during sleep is different to online memory. It was once assumed that sleep was beneficial to memory but only due to the thought that it acted like a submissive storage in the background and keeping interference minimal (Jenkins & Dallenbach, 1924). However, the addition that it is an active process like the online memory, there will be worth in measuring the differences and comparing them and providing evidence to support which one is more effective in retaining information and recalling.

Rationale

Understanding the benefits of sleep, not only is it shown to have positive impacts on memory, it also has shown that the decrease in the duration of sleep has been present for approximately a decade, (Cauter & Knutson, 2008) with this the inclusion of an Age difference could be measured, this meaning that younger generations may have less sleep due to times in society changing however the older generations that may be stuck in their ways will not differ in the amount or duration of sleep they receive, previous research has focused on males and females, and age is simply a demographic, and so there may be a difference in adolescents and adults that may increase our knowledge further to how memory develops over time and with age and what impact does sleep have on it.

Palmer (2013) researched stress on cognitive functioning in adolescents, the factors measured was fatigue and stress. The results showed that both factors had a significantly negative impact on cognitive processes such as the working memory and executive functioning. To measure the stress a Perceived stress scale by Cohen, Kamarch & Mermelstein (1983) was used before and after the study.

Hypotheses

H1 There will be a difference in the scores of participants in the Wake condition scoring significantly lower than in the Nap and Sleep conditions. 

H2 There will be significantly higher scores in the No applied stress condition to the Moderate and High applied stress conditions

H3 There will be a significant difference between the Older participants scoring lower on the memory task than the Younger participants

H4 There will be a significantly higher score in the Sleep/No applied stress condition than the Wake/High applied stress condition.
Methodology

Methodology


Design

The design of this study is an unrelated design. The Dependent Variable is Memory, more importantly Working Memory Capacity and the passage between short-term and long-term memory. The independent variables in this study are Age, Quality of Sleep and Levels of Applied Stress. Participants will be separated into Two groups for the first independent variable; depending on what age bracket they are in (Young/Old). The ages to define ‘young’ are around 18-30 and ‘old’ are around 40-60. Reason for this being that there would not be a significant difference in age between 30 and 31, and so a larger gap was considered to have a better reading and impact of age. However, they may be subject to change due to the number of participants.

Within the second condition participants are then separated into a further three groups, the first being the Wake condition, in this the participants will take the memory test at 09:30am and then again at 21:30pm this leaving a 12-hour waking period (Skullin, 2013). Individuals that take naps or shorter periods of sleep during the day will be considered however, they may be used in the alternative condition (Lahl, Wispel, Willigens, & Pietrowsky, 2008). The Nap Condition will follow the same outline as the wake condition regarding the timing of the tests, however, they will be required to have a minimum of 45 minutes to nap between 15:00pm and 16:00pm. This will act as a half way point and will aide in filtering and considering those that have not been considered in previous research. The Third condition will be the Sleep Condition, this requires individuals to take part in the test at 21:30pm and another at 09:30am, this will have ensured the continuous 12-hour gap and would provide the participants with a significant and reasonable amount of Sleep. The timings of the wake and sleep conditions was inspired by Finn and Hambrick’s (2011) study. 

Within the Stress variable there is three conditions, the first being no applied stress, this will be taken under laboratory conditions. The second variable will be moderate, this will be taken under the similar conditions with the audio of a ticking clock being played within the room. The final condition will include high levels of stress being applied, the way in which this will be presented will use the same audio as the second condition with the addition of high tempo music with lyrics. 


Participants

The participants to use in this study would ideally be from 270 subjects to split the participants in appropriate groups equally. 135 each in the young and old groups, split 45 each into the sleep, nap and wake conditions, finally split 15 each into the no, moderate or high levels of stress condition. The ages of the participants should be around 18 - 60+. 


Materials

The materials needed in this study include the PSQI questionnaire, this has a possible score range of 0-21, a Cronbach’s alpha of 0.83 and a test retest reliability of 0.85. The memory test includes a list of semantic nouns (Taken from Finn & Hambrick 2011; inspired by Gais and Born, 2004) for the participants to memorise and recall when prompted. 
For Procedure please see Appendix 3
Results and Analysis


The type of analysis that will be conducted is quantitative, as it includes a questionnaire with a scoring system and an overall score on the memory task. To test the study, a 2x3x3 ANOVA will be run in order to distinguish any key factors that contribute to memory and to determine a significant difference between the variables and to support the hypotheses.
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Appendices

Appendix 1 – Pittsburgh Sleep Quality Index Questionnaire 

Buysse, D. J., Reynolds, C. F., III, Monk, T. H., Berman, S. R., & Kupfer, D. J. (1989). The Pittsburgh Sleep Quality Index: A new instrument for psychiatric practice and research. Psychiatry Research, 28, 193–213. http://dx.doi.org/10.1016/0165-1781(89)90047-4) available with the link (accessed on 10/6/18): http://www.opapc.com/uploads/documents/PSQI.pdf
Appendix 2 - List of words used in the study by Finn & Hambrick (2011) that were inspired by Gais and Born (2004) 

LINEN–FEATHER 

VOWEL–CURRY 

HAMMER–ORANGE

 WAGON–BUTTER

 SCHOOL–TEST 

TOWER–BELL 

JOURNEY–MAP

 FAMILY–MARRIAGE 

MOTHER–CHILD 

WALL–PAINT

KITCHEN–POT

GROUP–PERSON 

FIRE–SMOKE 

INSECT–ANT 

CAMP–TRAIL 

KNIGHT–BISHOP 

VALLEY–HILL 

FORREST–TIMBER 

GLACIER–SNOW 

TOAST–EGG 

TEAM–CREW 

BOOK–STORY 

RAIN–FLOOD 

GALE–WIND 

BUILDING–HALL 

ANIMAL–FOX 

SEA–TIDE 

PLANT–LEAF 

BAR–DRINK 

MOUNTAIN–BOULDER 

CRADLE–DOLL 

PLAY–DRAMA 

BIRD–ROBIN 

GRAIN–OATS 

ROAD—CAR 

BLACKSMITH–METAL 

TAIL–CAT 

THREAD–NEEDLE 

ILLNESS–DOCTOR

POND–FROG

CIRCUS–BALLOON 

RIVER–CANOE 

GUN–BULLET 

COAST–BEACH

LILY–CHIMNEY 

SHERIFF–COP 

ODOR–CLIMATE 

COFFEE–TEA

Appendix 3 – Procedure

To gain participants this study will aim to use opportunity sampling through mediums such as social media and using other students with the lecturer’s permission. From here the participants will complete a questionnaire asking about sleep patterns, in order to cater to the participants routine and to not skew the data then the participants will be separated into the conditions and groups. The way in which the participants will be separated groups will be determined from a background questionnaire, this will include questions such as “do you have short periods of sleep throughout the day, for example naps?” “How long do you usually ‘nap’ for?” “Do you work any night shifts?” “Will you be receiving any night shifts within the next week?” This second demographic questionnaire is to ensure that participants will not be taken out of their usual routine and so the measurements of the study will be accurate and not skewed. Following this the participants will then begin the study by completing the first Pittsburgh Sleep and Quality Index (PSQI) and the first test will begin, the participants will be asked to watch a screen which would present a list of 40 words all of which were related semantic nouns taken from Fenn & Hambrick (2012) who adapted the list from Gais & Born (2004) that were created with a lexicon database (e.g., Balota et al., 2007; Coltheart, 1981). However, Fenn and Hambrick (2011) adapted to have 8 sets of words, 4 at the beginning and 4 at the end to rule out the effects of primacy and recency. In this study the list of words will be repeated at the beginning and at the end alongside the second PSQI to see if a wake period helped the words process or not. The timings of showing the words will not, the recalling will still have 3 minutes. The test repeated in the evening will be scored and compared between the ‘young’ and ‘old’ group the three stages of sleep and the three levels of stress. The presentation of the word pairs will appear for 4 seconds with an interval between each paring being 1.5 seconds and the participants will have up to 3 minutes to recall all 40 words. If the participants recall any of the first or last 4 words will not be counted in their overall score. The participants were then given feedback about their scores.
Ethics

Ethical considerations are full informed consent will be obtained at the very beginning with a corresponding debrief form at the end of the experiment. The participants will have the right to withdraw at any given time during the experiment, the only deception used will be in the memory test, as the first and last four words in each list will not count in order to rule out primacy and recency effects, the participants will not be told this because the effects will still be present if the participants ignore the first and last four words. The participants will know exactly what is required of them and what information will be gathered from them such as Age and Sex, Names will be taken however they will not be published as the participants will be given a corresponding number in order to keep results anonymous, unbiased and organised. Any details shared will be kept strictly confidential and will only be accessed by the Course Lead, and Experimenter. The possibility of psychological harm may be present as some individuals may feel embarrassed and ashamed of how much or how little they sleep; however, the results will remain anonymous to the participants and at the end of the study participants will be given the opportunity to know the findings and the results of their PSQI and Memory test scores.

Strange, Henson, Friston and Dolan (2002) stated that emotionally arousing words or materials are found to be recalled better than unemotional words. However, there may be issues from the participants there may be some cause of psychological harm as some of the word pairings may have emotional triggers, such as “MOTHER-CHILD, ILLNESS-DOCTOR, FAMILY-MARRIAGE” etcetera. Also, emotionally stimulating words or materials are considered for research in the fields of PTSD and other emotional disorders that have a dysfunction in processing such emotions. However, in this study the words may have a stronger effect on the participants in the sleep condition when recalling. 
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