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Abstract 
Cognitive computing is focused on supercomputing, nanotechnology, and cognitive science . It is mainly focused to simulate the brain functionality in to a process able mechanism with chips. The learning process is one among the challenge in the brain cognitive architecture  and its cognition.   The modern technology is providing a smart environment  for    learners to enhance   their performance and  gain the knowledge . The knowledge acquisition  process efficiency is based on content and cognitive process of the learner . The cognitive process influenced with long term, short term, working, instant, responsive, process, recollect, reference, instruction and action memory. While processing the such a activities the cognitive load such as mental, physical, temporal, performance, effort and frustration. This study observe the cognitive load variation using NASA scaling for  computer science students while they are performing different learning activities. The research work is an attempt to model the determination of influencing attributes and the attributes, which affected for the learning. The result shows the influencing cognitive load and recommendations to map the Cognitive load and the memory process to design cognitive architecture . 
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1. Introduction
The computing science is attempted to simulate all the natural process to enhance the performance and mimic the human   intellectual processing system to a machine. The cognitive computing is focused to mimic human brain functionalities to build a human computing system. The brain functional process are   depends on human memory process and the its associative activities [CLE  2014]. The computing process mapped to the functional process of the process for all its actions and reactions based on cognition. The cognition process are sequence of activities and the brain performance which has to be identified for association of human behavior . [CLE 2013]. The brain processing are based on human learning system and its reflection for the activities .  Therefore the learning process has to be mapped with the human activities and the behavior of the cognition .The  continuous work on the cognitive factor related works [CLE 2012, CLE 2013, CLE 2013a, CLE 2013b] stated the functional process and neuron clustering , density analysis and neuron management for the brain functional analysis.  This paper aimed to identify the variations of cognitive load of a learners for different activities using NASA scaling process.   
2. Background 
Cognitive computing is a combination of neuroscience[DHA 2009] , supercomputing and nanotechnology integrated application to execute human interface process[3]. The three major innovative fields are has the com mon properties that has he complexity on execution. As per the discussion of  Dharmendra S. Modha[DHA 2011]  Cognitive computing focused  to develop a coherent, unified, universal mechanism inspired by the mind's capabilities. Rather than assemble a collection of piecemeal solutions, whereby different cognitive processes are each constructed via independent solutions. The combinational process are obtained the analytical process of assigning the optimised weight and fine tune the same .The brain analysis , computational process and manufacturing the nano devices are involve in the implementation of cognitive computing .In the cognitive computing process neuron process is playing vital role. 
As part of Systems of Neuromorphic Adaptive Plastic Scalable Electronics (SyNAPSE)     project IBM is combining principles from nanoscience, neuroscience and supercomputing as part of a multi-year cognitive computing initiative.[2,4].The cognitive computational process has many complex computation however the brain mapping and its signal processing etc. Artificial Intelligent system is branch of cognitive science, takes a system-level approach to synthesizing mind-like computers. The human minds and the neuron are working in a immeasurable speed. In the cognitive process , neuron process inter processed one with another and the thoughts are generated[BAN 1993][. The analysis required an understanding of memory and information process discussed below 
3. Human Information processing and Memory 
 The human information-processing system consists of two separate channels—an auditory/verbal channel for processing auditory input and verbal representations and a visual/pictorial channel for processing visual input and pictorial representations. The dual-channel assumption is a central feature of dual-coding theory[ PAI 1986] and theory of working memory[BAD 1992], although all theorists do not characterize the subsystems exactly the same way [MAY 1999].
The human information-processing system has limited capacity—only a limited amount of cognitive processing can take place in the verbal channel at any one time. This is the central assumption of cognitive load theory [SWE 1988] [SWE 1999] [SF 2003]  and  working memory theory[BAD 1992]. Third, meaningful learning requires a substantial amount of cognitive processing to take place in the verbal and visual channels. This is the central assumption of generative-learning theory   and selecting–organizing–integrating theory of active learning[MAY 1999][MAY 2002]. These processes include paying attention to the presented material, mentally organizing the presented material into a coherent structure and integrating the presented material with existing knowledge[BEL 1991].  According to the process the memory are classified and discussed further . 
3.1 Types of memory 
A variety of memory problems are evidenced in the learning disabled. Some major categories of memory functions wherein these problems lie are:
Receptive memory: This refers to the ability to note the physical features of a given stimulus to be able to recognize it at a later time. The child who has receptive processing difficulties invariably fails to recognize visual or auditory stimuli such as the shapes or sounds associated with the letters of the alphabet, the number system, etc.
Sequential memory: This refers to the ability to recall stimuli in their order of observation or presentation. Many dyslexics have poor visual sequential memory. Naturally this will affect their ability to read and spell correctly. After all, every word consists of letters in a specific sequence. In order to read one has to perceive the letters in sequence, and also remember what word is represented by that sequence of letters. By simply changing the sequence of the letters in name, it can become mean or amen. Some also have poor auditory sequential memory, and therefore may be unable to repeat longer words orally without getting the syllables in the wrong order, for example words like preliminary and statistical.
Rote memory: This refers to the ability to learn certain information as a habit pattern. The child who has problems in this area is unable to recall with ease those responses which should have been automatic, such as the alphabet, the number system, multiplication tables, spelling rules, grammatical rules, etc.
Working memory or short-term memory: Working memory or short-term memory lasts from a few seconds to a minute; the exact amount of time may vary somewhat. 
Long-term memory: This refers to the ability to retrieve information of things learned in the past. Until the learning disabled develop adequate skills in recalling information, they will continue to face each learning situation as though it is a new one. No real progress can be attained by either the child or the teacher when the same ground has to be covered over and over because the child has forgotten. It would appear that the most critical need that the learning disabled have is to be helped to develop an effective processing system for remembering, because without it their performance will always remain at a level much below what their capabilities indicate. Strangely, though, while memory is universally considered a prerequisite skill to successful learning, attempts to delineate its process in the learning disabled are few, and fewer still are methods to systematically improve it.
Learners may have trouble with following through on directions even if they understood them. They may have trouble with solving math calculation problems that involve multiple steps, such as long division or problems in algebra, because in order to solve these problems they need to access information about math facts from long-term memory while remembering what they have just done and what they need to do next. They often have tremendous trouble with word problems in math because they are unable to keep all the information on their mental "plate" while they are deciding what information is most relevant and what process they need to use to solve the problem. They may have functional problems with reading comprehension because they fail to remember the sentences they just read while reading the sentence they are reading. Writing composition is often an arduous task for them. It requires them to retrieve their ideas from long-term memory while simultaneously recalling rules about capitalization, punctuation and grammar and writing their ideas down. In class, they must remember what their teacher has said while taking notes. They must remember the teacher's questions while searching long-term memory for the answer.As per the analysis we are identified that long term, short term, working, instant, responsive, process, recollect, reference, instruction and action memory  are involved in the learning process . 
4. NASA tool for Cognitive load analysis    
The NASA Task Load Index workload evaluation procedure is a two-part procedure requiring the collection of both weights and ratings from the subject and the manipulation of the collected data to provide weighted subscale ratings and an Overall Workload score. There are fifteen possible pair-wise comparisons of the six scale elements. When Weights are selected the load presents each pair to the subject one pair at a time. The order in which the pairs are presented and the position of the two elements (left or right) are completely randomized and are different. Factor select which element they felt contributed the most to the workload on the specific task. When all fifteen possible pairs have been presented the second part of rating will be continued. 
[bookmark: _Toc325462589]  4.1 NASA Task Load Index weight calculation 
The learner’s performance is evaluated based on the multi-dimensional rating procedure given by NASA TLX ( Task Load index) based on the six subscales. The requirement is to obtain numerical ratings for each scale element that reflect the magnitude of that factors. The subject responds between 0 to 20. The Weighted workload rating for each element in a task is simply the Weight (tally) for that element a number between zero and five, multiplied by the magnitude of load, a number between zero and one hundred.  Therefore if the subject had totaled 4 for the weight of Temporal Demand and indicated a magnitude of Temporal Demand in a particular task to be 45, the weighted workload due to Temporal Demand for that particular task would be 90.   OVERALL workload for a particular task is determined by summing all of the weighted workload ratings for an individual subject for the particular task and dividing by 15. Using the above calculation the different combinational learning and cognitive load are observed and calculated. 

Weighted rating determined from the sum of sum of adjusted rating and divided with 15. As per the calculation the learners observe the  cognitive load such as mental, physical, temporal, performance, effort and  frustration  in the long term, short term, working, instructional, responsive, process, recollect, instruction and action memory 
4.2 Cognitive weight Calculation 
From the observation of grade and the cognitive load, the Cognitive load of six demands occurrence and raw ratings are converted into the weight. The frequency values are multiple with raw rating and calculated the raw rating. 
	Learning Activity 
	Memory 
	ME(1)/PH(2)
	ME(1)/TE(3)
	ME(1)/PR(4)
	ME(1)/EF(5)
	ME(1)/FR(6)
	PH(2)/TE(3)
	PH(2)/PR(4)
	PH(2)/FR(6)
	PH(2)/EF(5)
	TE(3)/PR(4)
	TE(3)/FR(6)
	TE(3)/EF(5)
	PE(4)/FR(6)
	PR(4)/EF(5)
	EF(5)/FR(6)

	1
	long term
	1
	3
	1
	1
	1
	3
	4
	2
	2
	3
	3
	3
	5
	4
	5

	2
	short term
	2
	3
	4
	1
	1
	3
	4
	2
	2
	4
	3
	3
	4
	4
	6

	3
	working
	1
	3
	1
	1
	1
	3
	2
	2
	2
	4
	3
	3
	4
	4
	6

	4
	instant
	1
	1
	1
	5
	1
	2
	2
	5
	2
	4
	5
	6
	5
	6
	5

	5
	responsive
	1
	3
	1
	1
	1
	3
	2
	2
	2
	3
	5
	3
	5
	4
	5

	6
	process
	1
	1
	4
	5
	1
	2
	4
	5
	2
	4
	5
	3
	4
	4
	5

	7
	recollect
	1
	1
	1
	1
	1
	3
	2
	2
	2
	3
	3
	3
	5
	4
	5

	8
	reference
	2
	1
	1
	5
	1
	2
	2
	5
	2
	3
	5
	3
	5
	6
	5

	9
	instruction
	1
	3
	1
	1
	1
	3
	2
	5
	2
	3
	3
	3
	5
	4
	5

	10
	action
	1
	3
	4
	5
	6
	3
	2
	5
	6
	3
	5
	6
	5
	6
	6



 The set of activities are designed in each memory process and its reflection on the cognitive factors are observed between two cognitive loads. The occurrence of load is computed and presented as a frequency in the above table .  The grading scale out of 20  is raw rating fetched from the learner and presented below
 Raw Rating  = Frequency * Raw Rating Scale
The raw rating is multiplied with Frequency and the adjusted rating value is calculated. The average value of cognitive load is derived and presented below
	
	Frequency
	 
	Raw Rating scale 
	Raw Rating 

	
	ME(1)
	PH(2)
	TE(3)
	PE(4)
	EF(5)
	FR(6)
	Tot.frq
	ME(1)
	PH(2)
	TE(3)
	PE(4)
	EF(5)
	FR(6)
	ME(1)
	PH(2)
	TE(3)
	PE(4)
	EF(5)
	FR(6)

	1
	4
	2
	5
	2
	2
	0
	15
	5
	4
	5
	3
	4
	3
	25
	20
	25
	15
	20
	15

	2
	2
	3
	4
	5
	0
	1
	15
	4
	4
	5
	5
	3
	3
	20
	20
	25
	25
	15
	15

	3
	4
	3
	4
	3
	0
	1
	15
	17
	16
	18
	16
	15
	16
	85
	80
	90
	80
	75
	80

	4
	4
	3
	0
	1
	5
	2
	15
	5
	4
	3
	3
	5
	4
	25
	20
	15
	15
	25
	20

	5
	4
	3
	4
	1
	3
	0
	15
	5
	4
	6
	4
	5
	4
	25
	20
	30
	20
	25
	20

	6
	3
	2
	1
	5
	4
	0
	15
	9
	9
	8
	10
	12
	8
	45
	45
	40
	50
	60
	40

	7
	5
	3
	4
	1
	2
	0
	15
	10
	6
	7
	5
	6
	5
	50
	30
	35
	25
	30
	25

	8
	3
	4
	2
	0
	5
	1
	15
	7
	9
	6
	7
	10
	9
	35
	45
	30
	35
	50
	45

	9
	4
	2
	5
	1
	3
	0
	15
	4
	3
	5
	3
	4
	2
	20
	15
	25
	15
	20
	10

	10
	1
	1
	3
	1
	4
	5
	15
	5
	4
	6
	4
	5
	5
	25
	20
	30
	20
	25
	25



The frequency and the raw ratings are multiply and the adjusting ratings are computed and presented below 
	
	Adjusted Rating 
	 

	Activity Number
	ME(1)
	PH(2)
	TE(3)
	PE(4)
	EF(5)
	FR(6)
	Tot CL

	1
	100
	40
	125
	30
	40
	0
	335

	2
	40
	60
	100
	125
	0
	15
	340

	3
	340
	240
	360
	240
	0
	80
	1260

	4
	100
	60
	0
	15
	125
	40
	340

	5
	100
	60
	120
	20
	75
	0
	375

	6
	135
	90
	40
	250
	240
	0
	755

	7
	250
	90
	140
	25
	60
	0
	565

	8
	105
	180
	60
	0
	250
	45
	640

	9
	80
	30
	125
	15
	60
	0
	310

	10
	25
	20
	90
	20
	100
	125
	380

	
	127.5
	87
	116
	74
	95
	30.5
	530

	Percentage 
	24.06
	16.42
	21.89
	13.96
	17.92
	5.75
	



Similarly  around 80 leaner's performance are observed in four different learning centers and the summary presented below 
	
	Mental 
	physical
	Temporal 
	Performance 
	Effort 
	Frustration 

	min 
	10.03
	11.32
	6.45
	4.44
	0.72
	0.00

	Max
	33.52
	21.82
	16.95
	40.03
	18.96
	21.16

	average 
	22.98
	16.97
	14.78
	30.93
	7.48
	6.86



The cognitive load performance is high on performance, mental , frustration highly . the remaining loads are less compare to other cognitive loads. 
	Long Term 
	short term 
	working
	 Instant 
	responsive 
	process 
	recollect 
	reference 
	Instructional 
	Action 

	10.99
	12.35
	3.59
	10.88
	11.66
	11.49
	5.46
	8.43
	12.68
	12.47



The variations of different memory activity and its cognitive demands are presented as a graph below 

Fig: Variations cognitive load for different  memory activities 
 The brain activity and the cognitive load is high for Instructional, action , short term memory related process . The working and recollect process is low as per the learning process .
5. Conclusion 
The cognitive computing process is involved to design a brain chip design process. The learning and information processing is  one among the major activity in the computational process. While designing the brain architecture for the  information process the cognitive load to be maintained for the different memory related activities. The computer brain architecture will need high load balancing for  instructional, action  and instant process. The working , recollect and reference activities are less cognitive load. This research work could be made for different level of the learner  and different domain to be analyzed to ensure the cognitive load of the brain to design a effective cognitive computing chip .
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