
Part 1: Critically review two theories that underpin our understanding of cognitive decline in old age.
Among the most feared aspects of ageing is cognitive decline, an inevitable part of life. The cognitive decline can vary between individuals (Deary et al., 2009). For some, the decline can be dramatic for others more gradual (Wilson et al., 2002). However, at the end everyone will be affected by it. Cognitive abilities such as verbal, numerical, and general knowledge are less affected than memory, executive functions, processing speed, and reasoning. These abilities are called fluid and are crucial for performing day to day tasks (Deary et al., 2009). It is essential to understand these cognitive changes in older adults as they affect their day-to-day lives. Furthermore, understanding these changes can also help differentiate between normal and disease-related behaviours (Warsch & Wright, 2010). First part of this essay will focus on a critical evaluation of speed of processing and processing resource model also known as the levels of processing. 
Processing speed is one of the core elements of the cognitive process, it is an essential skill used in learning, intellectual development, thinking, and practice. The processing speed is the reaction time between receiving a stimulus and responding to it. According to the processing-speed theory, ageing is associated with a critical limitation in processing speed. A study by Salthouse and colleagues proposed that changes in processing speed accounts for most of the age-related declines across a range of cognitive processes that rely on processing speed, such as memory. The older the person, the lower the speed of cognition. However, a person's ability to perform a cognitive task at a rapid pace is not simply dependent on the processes required for that task but also on their ability to rapidly perform many different types of processing operations. The slowing down of brain activity associated with old age is not assumed to be the only source of age-related differences since other factors may also influence brain activity (Salthouse, 1996). 
Researchers contend that mental processing speed may be particularly susceptible to ageing, as measured by reaction time (RT). The slowing of cognitive processing speed that older adults experience contributes mainly to changes in memory and attention which is associated with ageing (Kail & Salthouse, 1994). A study commenced by Ebaid et al. (2017) aimed to explore the issue of whether traditional measures of cognitive processing speed accurately reflect the processing speed or whether they are mistaken by the motor speed in older participants. In this study, participants have been divided into two groups, young (18-29) and old (40-81) adults. All participants had to complete three subtasks of the Purdue Pegboard (Reddon et al., 1988) as well as the Symbol Search and Coding subtests from the WAIS-IV (Ebaid et al., 2017). The main finding has confirmed the speed of processing theory and have indicated that age is linked to the decrease in the reaction time, a decline in motor performance. However, the result did not fully explain a decline in cognitive processing speed with age. Participant selection is one of the main limitations of this study. This study sample consisted of equally educated young people and older adults. The selection of participants may have influenced the results of this study since education is considered to be linked to cognitive performance.
In another research Bunce & Macready (2005) investigated a correlation between processing speed, executive function, and age differences in remembering and knowing. The main objective of this study was to determine whether executive function or processing speed accounted for age differences in the ability to remember. Hundred and four participants took part in the study. Participants were divided in to two groups 52 were assigned on to the younger group (18 to 36 years old) and 52 in to the older (61 to 78 years old). A reading evaluation (NART) and IQ test were administered in both age groups before participation in the study. Additionally, participants over 65 were assessed for signs of dementia using the Mini-Mental State Examination (MMSE). In the first scenario the researchers showed and read prepopulated nouns to participants simultaneously for two seconds then they have increased the demonstration time to five seconds per noun. In order to counterbalance each age group, noun lists were used for the faster and slower encoding conditions. Both conditions were performed during the same session. Participants were then required to complete one of two distractor tasks: executive function or processing speed. The researchers used two measures to test speed of processing variable: the Wechsler Adult Intelligence Scale (WAIS) digit symbol substitution section and a computer-based reaction time task adapted from Bunce et al. (1996). The results demonstrated that the participants' age was notably associated with higher NART scores but worse performance on both processing speed measures. This study also investigated the impact that age has on the encoding process. The results of the study demonstrated that younger participants (18-35 years old) used the 5 seconds encoding period more effectively than the older adults. However, there was a minimal difference in the 2 seconds conditions between the participants groups. Those results demonstrate that the younger adults utilise the encoding time better which allows them processed the information on a deeper level. 
[bookmark: _Hlk92466120]This brings us to the theory of processing resources also known as the levels of processing. Encoding, storage and retrieval are three stages of memory (Atkinson & Shiffrin, 1968). Craik and Lockhard (1972) created the resource model also known as the levels of processing. This theory states that encoding stage consists of two processing levels: the shallower (perceptual) and the deepest (semantic). Structural processing (encoding of an appearance) and phonemic processing (encoding of sound) are two forms of the shallow process. This process only consists of maintenance rehearsal that enables us to store the information in a form of a short-term memory. Deep processing involves a sematic process which includes elaboration rehearsal, that requires a more in-depth analysis of information. Our minds encode and compare meanings of words by relating them to similar words. In the end this process leads to better retention of information. According to the theory of processing, memory is a response for processing information. If an individual process information on a greater level when they acquire them, they will remember that information better (Ewoldsen, 2020). This is because semantic (deeper) encoding has an overall higher retention rate than shallower encoding types (Craik & Tulving, 1975). According to the processing resources framework, cognitive processing becomes increasingly difficult with age as attentional resources decrease (Luo & Craik, 2008). Among the main criticisms of this theory is the lack of understanding of how deeper processing leads to better memory. Craik-Lockhart (1972) claimed that semantic information would result in a greater depth of processing than phonetic information. However, Eysenck & Eysenck (1980) have established that the advantage of semantic retention over phonetic will simply depend on the uniqueness of the phonemic encodings. Craik (1973) and Craik & Tulving (1975) have established qualitative differences in storage by means of using qualitatively different orienting tasks. Eysenck & Eysenck have tested this theory using a phonemic and semantic orienting task, followed by a recognition test including homophone and synonym distractions. The results of the exercises depended on the personality trail of the participants. They have determined that introverts had processed the task in a way that matched the demands of the orienting task. In contrast, extraverts had been processed both semantically and phonetically, regardless of the orienting task (Eysenck & Eysenck, 1980). Another thing worth noting is that study participants are aware that they will take part in a study which can influence the memory (intentional learning) which can influence the results (Troyer et al., 2006).  
Both theories have been developed over 50 years ago. Of course, they are still relevant however from the literature review it was hard to find a research paper that has look at the cognitive decline from another point of view. The way we learn and the way we process information very. The way the older generation thought and learned is different to the current one, however most of the tasks utilised in the research haven’t changed, they don’t explore the individuality of the participant. 

Part 2: Choose one of the theories reviewed in part one and discuss how an individual could slow-down cognitive decline.
To remain independent in old age, it is imperative to consider the impact of cognitive decline on everyday abilities. It is a fact that human population live longer therefore there is growing interest in interventions that can help older adults maintain their cognitive health for as long as possible. The speed of process is one of the primary cognitive processes. Therefore, it is important to maintain this optimal cognitive function. This part of the essay will examine the interventions which could potentially slow down the cognitive decline of speed of process. 
Fruit, vegetables, omega-3 fatty acids, and several micronutrients (vitamins B, C, D, E) have been associated with good cognitive function in the older population (Li et al., 2020). Empirical literature emphasises that those individuals that follow the traditional Mediterranean diet experience less cognitive decline (Anastasiou et al., 2017, Knight et al., 2016). The Mediterranean type of diet is rich in Omega-3 fatty acid which can have a positive impact on the brain cell function, integrity, and general health (Knight et al., 2016). This diet has also proven to slow down the decline of speed of processing (Kalmijn et al., 2004). The Wade and colleagues (2019) commenced a study which aimed to compare the benefits of the Mediterranean and a low-fat control diet on cognitive processes. Participants were volunteers aged between 45-80 years old which had to adhere to the assigned diet for 8 weeks. During the low-fat diet, the participants had to reduce the fat intake. For better comparison of the interventions, the researchers separated the dietary interventions with an 8-week ‘washout period’. After the completion of that period the participants could move on to the next stage of the study. During the Mediterranean diet interventions participants were instructed to increase the intake of beans, nuts, seafood, and extra virgin olive oil and were asked to consume fresh lean pork 2–3 times a week as a supplement of the Med diet.  The results did not present any significant difference in memory, attention, or planning. The MedPork intervention, has proven an increase in the performance for processing speed. 
[bookmark: _Hlk86836578]Another intervention which can potentially slow down the cognitive decline is a computer-based cognitive stimulation programs, which have been studied as a tool of enhancing the cognitive abilities of elderly people. A primary objective of the speed of processing training is to enhance the fluid completion of mental processing speed so that participants can process not only more information but also more details over shorter periods of time (Ball et al., 2007). A randomised, controlled study conducted by Ball and colleagues (2002) looked at the efficiency of the Advanced Cognitive Training for Independent and Vital Elderly (ACTIVE). Nearly 3000 participants aged 65 to 94 years living independently took part in this study. For the purpose of the study participants were divided into four groups: a no-contact control group, a memory training group, a reasoning training group, and a speed training group. Each group training consisted of ten sessions, each session was conducted by certified trainers and targeted one of three cognition abilities: memory, reasoning inductively, or processing speed. A divided attention speed-of-processing training focuses on improving visual search skills and locating and identifying visual data quickly. Participants practised complex speed tasks on a computer. Visual and auditory distractions were used as a tool for modifying task difficulty. Once participants reached specified level of performance the number of tasks and its difficulty was increased. The objective of the speed of processing assessment was to achieve the shortest period in which participants could identify and pinpoint information with 75% accuracy under variable cognitive demands. Once the training was completed the researchers checked its efficiency by asking the participants to perform a simply everyday task. Those tasks included finding relevant phone number, locating certain foods on the shelf, counting change, looking for information on medicine bottles, and responding accurately to traffic signs. Eighty seven percent of participants demonstrated consistent improvements in the processing of speed. Furthermore, the speed of processing has also improved in the controlled participants. Sixty percent of participants from each intervention study group were randomly selected and received a booster training 11 months after the completion of the initial training. The additional training consisted of 75-minute session performed 2-3 times per week. After the booster sessions, nighty five percent of participants showed further increase in the speed of processing. This intervention demonstrated that the cognitive decline can be slowed down, the results demonstrated an overall decline after 2 years has been reduced by 9 times than the expected decline. The assumption is that part of the operative decline is the consequence of age-related cognitive decline. Hence, by preserving maintaining functional abilities, we preserve cognitive function.  In theory, cognitive training programs could postpone, slow, or reverse age-related cognitive decline, thereby extending functional capacity (Ball et al., 2007). 
In another study, Vance et al. (2007) evaluated the long-term outcomes of computerized cognitive training in 159 adults with an average age of 74.6 years, with impairment in processing speed. At the start of speed of processing training, the trainer discussed the importance of speed of processing on the participants everyday tasks. The training consisted of 10 one-hour sessions using a visual processing speed task. The display speed and task difficulty level were personalised for each participant throughout the training. One of the techniques that the trainer could utilise to change the training difficulty levels was to change the colour of the target or adjust the brightness of the ‘’distractors’’. This would make the target harder/easier to distinguish from the ‘’distractors’’. One of the methods used to improve the speed of processing was a task where participants were required to complete was to assess whether the combination of auditory signals are ascending or descending when performing a visual task. In the intervention group, significant improvements in information processing speed were observed up to two years following training. The improvements in processing speed for the training group were also found to transfer to similar visual information processing speed measures. 
With more and more technology being used at home, everyone can ensure that they engage in an activity that will stimulate they process of speed cognition. Unfortunately, there is no stopping of the cognitive decline. However, the above research has showed that there are interventions which can slow down the decline, which will allow older population to be more independent and have a better life satisfaction. 
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