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Proposal Topic Area – Experimental Cognitive Processes 
Aim of the study: 
[bookmark: _Hlk518983738]To investigate participants mental speed of processing, and how it affects human memory and attention. Many factors contribute to individual speed of processing, our biology, (the role of nature versus nurture), individual differences within intelligence and reasoning abilities, such as how fast or slow humans can process and respond to information within their environment Cepeda, (2013). Mental processes are identified as an important part of intelligence, Steinberg, (1997).
Variable 1. Speed of processing – an important construct of human cognitive functioning. Cognitive processing is the ability to perform cognitive tasks and is the operation that affects mental processes, such as how we attend to, and perceive stimuli Levitt et al., (2006).  
Literature – 
· Miller, (1956) - Information processing theory – model of how human thought works and how learning occurs – focus on memory, encoding and retrieval. Only process a limited amount of information - sensory overload and attend to one activity. 
· Kahneman, (2011) system 1 – automatic, quick, and voluntarily and is prone to error, whereas, system 2 tires easy and provides attention to mental activities that demand it. The dual process theory proposes thought can happen in two ways, or be the result of two different processes, implying two minds are in one brain Kahneman & Egan, (2011). 
Variable 2. Memory usually consider both the structure (organisation) of the memory system and the processes (activities in the memory system) that function the structure and stores, manipulates and recalls information from our surroundings, and to use later, over time, which allows individuals to learn and adapt from their previous experiences cited in McLeod, (2007). Learning and memory happens in stages. Firstly, the process is encoding, and some information is stored in the memory system. Secondly, the information is stored and finally, retrieval, where information is ‘recovered or extracted’ from the memory Eysenck & Keane, (2013). 
Literature –. 
· Atkinson & Shiffrin, (1968)-Multi-store model – info flows from environment to sensory storage & short-term memory to long term memory. Challenged by Craik & Lockhart, (1972) - levels of processing - learning depends on the way in which material is processed. Deeper processing equals better recall. 
· Tulving & Tomson, (1973) – cannot have structure without process – encoding, storage and retrieval - episodic memory - can only retrieve, what previously stored… how information is retrieved, depends on how was stored. 
· Baddeley & Hitch, (1974)- working memory model – implies that the working memory has limited capacity and manipulates information to carry out tasks such as reasoning, comprehension and learning.  
Variable 3. Attention - part of working memory- allows for voluntary control when dealing with information and refers to processes individuals use to monitor and respond to continuing events. In tasks, to selectively attend, involves ‘withdrawal from some things, to deal effectively with others’ Eysenck & Keane, (2013), whereas, divided attention tasks, deal with several pieces of information, simultaneously. Attentional theories suggest that attention is limited and must be allocated to different tasks. The theories attempt to explain how the cognitive system functions under conditions of possible sensory overload as the mental processes permit selection or division of attention Riegler & Riegler, (2004). 
Literature – 
· Broadbent, (1958) filter model of attention – early selection- sensory overload- multiple information goes into sensory memory and is filtered accordingly and one is selected for further processing. 
· Treisman, (1960), attenuation theory- unattended information is not completed disregarded from analysis in sensory memory. Instead is attenuated, ‘turned down’ and what is seen as more/less important is attended to. 
· Kahneman limited-capacity theory (1973)- suggesting attention is limited and is allocated according to specific demands of the situation as some tasks require more attention than others. 
· Atkinson & Shiffrin, (1977) – automatic verses-controlled processing – controlled processing requires conscious attention – limitations - processing capacity, automatic processes- require no attention – no processing limits – automatic more rapid than controlled – unaffected by distractions of a second task. 
· Kahneman & Treisman, (1984) – differences between early selection and late selection – overall demand in attention during an experimental task. 
Rationale –  
The purpose of this study is to contribute to existing neurodevelopmental literature that explores how the brain processes information. Cepeda et al, (2013) implies that the varying choices of processing speed measures, may influence findings regarding executive functioning and development. The human mind is referred to as a computer that processes stimuli from the environment, through a series of systems, such as memory and attention, where information is then systematically altered Eysenck & Keane, (2013). Through paying attention to information in our environment, we acquire knowledge, which is vital to improving our learning and memory Brod et al., (2013). 
To investigate cognitive performance, focusing on individual speed of mental processing; fast and slow, using reaction time (RT); the time between when perceive something (input) and respond (output) to a stimulus, and how this affects further involved, ‘mediational processes’, like attentional capacity and memory Levitt et al, (2006), through sensory modality; visual and auditory tasks Jensen, (1971), to identify differences between individual visual verses auditory stimuli and response. For both auditory and visual information, we must make frequent decisions about what we attend to or what we ignore Cohen et al, (2009).
The rate of processing reflects individual variations, in ‘neural speed, efficiency, and capacity’ Biren and Fisher, (1995), and the speed predicts individual automaticity and fluency of cognitive performance, in a variety of tasks Kail and Salthouse, (1994). If the process of perceiving encoding and responding to a stimulus is altered, then the RT is therefore affected Pavani & Bottari, (2012). Individual RT affects response to stimuli and situations like participating within sports, maintaining a conversation, job interviews and driving. Sensory deprivation; visual and auditory issues, blindness or deafness, are known to effect individual response and RT Pavani & Bottari, (2012) and impacts on speech, language, learning and reading Gathercole & Baddeley, (2014).
Evidence consistently indicates that individuals process information at different rates, and that the varying differences in the speed can influence certain aspects of cognition Cepada et al, (2013). Slow processing speed is not classed as a learning or attentional issue, and neither is it linked to individual intelligence McCabe, (2010), yet, slow processing can affect how individuals learn, as it contributes to neurodevelopmental learning disorders, like attention deficit hyperactivity disorder (ADHD), dyslexia, dyscalculia, or auditory processing issues, which affect executive functioning skills Butterworth & Kovas, (2013). To process information quick, relates to the ability to perform higher- ordered cognitive tasks Lichtenberger & Kaufman, (2012), and maybe responsible for cognitive deficits in functioning on complex cognitive measures Salthouse, (1996). 
The experiment is important for everyday activities and functioning to measure human general abilities, within clinical, to rehabilitate neuroplasticity, and learning institutions to track development, essential to efficient learning and achievement Finn et al., (2014), improving individual performance in a range of tasks Burge et al., (2013). Furthermore, contributes to the understanding of how humans react to information that the brain is mentally receiving Adolphs, (2003). By measuring cognitive processes, brain deficits can be identified, and through interventions and training, memory, attention, and processing speed skills can be improved APA, (2018), and may provide an insight of changes to everyday functions, that partly indicate signs, symptoms, and changes in human behaviour Haworth et al., (2016). 
Hypothesis – 
H1. Fast speed processing = high score on card matching task 
H2. Slow speed processing = low score on attention tasks 
H3. Fast processing = low score on auditory tasks and high score visual memory tasks 
H4. Slow processing = low score on visual and auditory memory tasks 
Methodology    
Design: A Quantitative study using a four -way (2x2x2x2), ANOVA statistical test – (mixed – subjects design) to test differences between independent groups whilst subjecting participants to repeated measures. Participants will take part in all conditions.
 2 (speed: 1. fast and 2. slow), x 2 (memory: 1. visual and 2. auditory, x 2 (attention: 1. visual and 2. auditory), and x 2 (time limit: 1. time restriction and 2. no time restriction). 
IV1. The speed of processing; conditions 1: Fast and condition 2: slow.
IV2. Memory; conditions: 1: visual and 2: auditory.
IV3. Attention; conditions: 1: visual and 2: auditory.
DV- Scores- memory and attention tasks.
Procedure and materials: Laboratory setting to measure individual speed of processing, using ‘mental speed tests’, though a simple RT task, (similar - https://www.youtube.com/watch?v=e0TAR4d_FdM), using a computerised programme, Super-lab, (psychology software), for automation and precision Riegler & Riegler, (2004), to determine individual RT, (being the time taken to respond to a stimulus), measured in milliseconds (ms), to the presented visual stimulus, and a card matching task; identify matching pairs (car and car = correct, car and bicycle = incorrect), assessing individual mental speed and reasoning (the speed participant can process information), and to record responses (length of time participant to complete task). 
[bookmark: _GoBack]To determine fast/slow processing scores - fast = 0-150(ms) and slow = 150+ to divide participants into speed groups: 1. Fast processing and 2. Slow processing.
Examine the relationship of how fast or slow processing, affects further involved mental processes on memory and attention using, Super-lab, to conduct complex visual and auditory tasks, choice reaction time (CRT) (two or more stimuli), to examine differences between visual verses auditory stimuli and response scores for the variables; memory and attention. 
Cognitive tasks similar to:
Memory: 
     - Visual – Iconic - https://www.youtube.com/watch?v=6yuMk32KVxs 
     -  Auditory – echoic, - https://www.youtube.com/watch?v=zGKADgFCoeU 
Attention: 
· Visual – ‘change blindness’ – https://www.youtube.com/watch?v=Qghh2Zsh3CY 
· Auditory – dichotic, https://www.youtube.com/watch?v=h-tQgfm2CAs
Participants: an experimental group - convenience sample- age range between 16 – 65 years old, - general pool participant; 50 females and 50 males, recruited via research invitation that promotes purpose, explains objective, testing time required, and the benefit of completing. Internal recruitment university, through email access, and social media channels, and by creating a research panel for potential research candidates with possibility for participants to refer other candidates. 


Appendix: 
Consent form: 
To investigate how the human speed of mental processing effects the working memory and attentional capacity. 

Do you consent to participate within this current study investigating human mental processes? 
Data will be anonymised, and all data will be destroyed once collated, to maintain individual confidentiality. 
You have the right to withdraw from this experiment at any time and may also request any personal data that is recorded. 

Are you still willing to participate within this research?    Y ..…/ NO   ……

Participant name……………………………………..          age ………….               gender…… 
Course……………………………………

Any known medical / psychological conditions: ………………………………………

Debrief:
Thank you for taking part within this current study and adding to the existing literature of cognitive research which examined your unique speed of processing, using cognitive tasks to identify differences and to measure any further effects on your attentional capacity and working memory.   
Ethical consideration-  
1. Institutional approval – to guarantee ethical principles are fulfilled. 
1. Maintain confidentiality - name, age, gender & any other data to protect the participants anonymity. The study will use anonymised data instead…  
1. Obtain general informed consent and document consent- before the experiment – in writing and oral form. 
To maximise benefits of study and minimise harm- cautiously avoid any harm to participants, be sensitive to potential distress or self-doubt throughout. To describe and list all potential psychological risks to participants that may occur; cognitive overload, embarrassment, low self-esteem & confidence as results may identify processing deficits.  
Ethical approval needed for incidental learning tasks and to explain the sensitivity of tests to the participants and depending on individual findings, point out to participant that there are available professionals who can provide the appropriate support, if necessary. To Follow the BPS ‘Code of Human Research Ethics and Conduct’.
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