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ABSTRACT 

India's New Education Policy 2020, which is in tune with the SDG 4 (Quality Education) and SDG 

8 (Decent work and economic growth), has stressed the redesigning of the vocational education 

(VE) to equip the youth for the world of work considering the window of opportunities available 

till 2040. Though the competence gap is being pronounced as the foremost hurdle in the' education-

world of work' transition in every sector, its precise measurement and quantification remain 

elusive. Against this context, we tried to develop an innovative methodological framework 

(CGAA) and a composite index () to measure the competence gap of the vocational higher 

secondary education system (VHSES), taking marine fisheries and seafood processing (MF&SP) 

courses offered under the VHSES in Kerala as a case. It demonstrates that the educational gap, 

delivery gap, propensity to normalise with general education and inadequate learning ecosystem 

were responsible for the 'education- world of work mismatch' in vocational education. The finding 

of the present study points to the specific areas of VE that need a pedagogic and pragmatic 

reconstruction. It also shows strategic policy considerations to place the learners' aspirations, 

gender, and vocational opportunities in a balanced way for a better vocational teaching-learning 

ecosystem. 

Keywords: vocational education; competence gap index; marine fisheries & seafood processing; 

gender 

INDIA ranks fourth in the world for exports of fish products and provides 7.7% of the global fish 

production1, contributed an export income of 4,137 crore Indian rupees in 2020-212. In addition, 

it offers a basket of livelihood and entrepreneurial opportunities across the value chains3,4. Though 

the marine fisheries sector of India is a sunrise sector, the benefits of commercial fishing, 
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processing and value chain development are not sufficiently diffused. Similarly, the young 

generation is not adequately encouraged to engage and retain in fishing and related activities, like 

in many other nations where small-scale fishing is the norm5. The 'competence deficit' in attracting, 

exploring, adapting, and leveraging cutting-edge technology options is reasoned for the slow 

expansion of capture fisheries along its value chain in India in terms of human capital turnover 

and economic growth rate6. Although Indian fishermen are well known for their diligence and 

capacity to work under challenging conditions, a severe competence gap has been cited as the 

cause of the apprehended employability rate7. It can be overcome through skill matching, skill 

upgrading, and the creation of relevant societal skills8,9. While viewing the fisheries sector through 

an 'individual-economic-social-development' sense, vocational education (VE) plays a critical role 

in the formal skilling of the people, similar to any other primary sectors10,11,12. 

Though the attempts at a structured VE system in India's maritime fisheries sector occurred during 

the British era13 to teach "fishery" as a vocational subject and to produce "educated fishermen", it 

could not keep abreast with the technological changes unleashed by the globalisation process, thus 

resulting in an 'education- the world of work' competence mismatch. India's New National 

Education Policy 2020 (NEP-2020)14 emphasises a redesign of VE in the primary sector, such as 

fisheries, to address this problem. Similarly, the VE found a special mention in India's National 

Fisheries Policy, 2020, to improve the competence of fishery personnel and workers15. 

Nevertheless, the most critical question is, to what extent will the students be vocationally educated 

so that they will be able to meet the labour market expectations of the marine fishing sector? In 

recent years, there have been a few attempts to conduct a macro-level analysis of the educational-

workplace mismatch in India's primary and secondary sectors16,17. But there is limited empirical 

research conducted at the micro-level, especially on fisheries VE in India, due to the lack of a 
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quantitative analytical framework to measure the competence gap. Hence, this research study 

focused on i) developing a methodological framework to quantify the competence gap; ii) 

quantifying the current level of competence gap of vocational students; iii) exploring the 

appropriate policy options to improve the marine fisheries VE in general. 

Methodology  

As in any other sector, quantifying the competence gap in fisheries is critical to achieving one of 

the Sustainable Development Goals (SDG), namely, quality education for a decent job. However, 

general confusion about the conceptual understanding about knowledge and skill v/s competence 

is observed in VE research18. Taking into consideration the significant arguments about the 

definition and measurement perspectives19,20, competence is defined in this study in terms of the 

knowledge, technical skills, and soft skills/traits explicitly considered as necessary for enhanced 

employability and job performance21,22. The data collection tool was prepared with questions for 

the quantitative measurement of demographic variables and a validated Likert scale to measure the 

competence gap. The reliability of the scale was tested, and the coefficient of internal consistency 

(Spearman's rho) of this scale is 0.843. Each item on the scale has two dimensions that can be 

measured. One measures the perceived importance of each item in securing meaningful 

employment in the current job market using a three-point continuum. The other dimension 

evaluates each student according to the perceived level of competence attained on a five-point 

continuum. Students of VHSES (+2 level) (N = 477), teachers (N = 22) of MF&SP course and the 

potential employer of the MF&SP sector (N= 20) from three zones of Kerala (North, Central, and 

South) participated in the study. All 13 schools which offer the MF&SP courses were surveyed 

(Figure 2). The same measurement tool was given to teachers and students with a slight tweak. 
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Students were asked to rate how they placed themselves for employable competence, and the 

teachers were asked to provide a rating for how competent their students were.  

Analytical framework developed 

Since the prior works lacked a quantitative analytical framework23,22 or a programmed ready 

reckoner to quantify the competence gap, we attempted to create a theoretical and procedural 

headway [Competence gap analysis approach (CGAA)]. The CGAA (Figure 1) has four pillars 

with different actors i.e., job market, educational institutions, students and teachers and measures 

four different competence i.e., CR - the required level of competence in the labour market.; CE -

expected level of competence for the students in the education system; CP - perceived level of 

competence by students themselves in the learning ecosystem; and CM - measured level of 

competence of students by the evaluator/teacher. 

  

Figure 1. Competence gap analysis approach (CGAA) (Source, Authors) 

The gaps in each continuum are defined as follows; The satisfaction gap measures the difference 

in competence as expected from the students by the education system and the perceived 

competence level (by self-evaluation) of students. The market demand gap is the difference (+/-) 

between the measured level of competence of students at educational institutions and the 
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competence demand of the job market. The education gap (+/) is observed between the two social 

institutions, i.e., the market and the education system. It might be due to the deficiency of the 

education system in translating the competence demand of job markets while drafting the 

curriculum or due to the conscious emphasis given on the pedagogical domain of curriculum to 

ease the vertical and horizontal mobility of the students. Similarly, the competence gap observed 

in the evaluator-student continuum is the delivery gap. It (+/-) might be due to the failure of 

teaching systems to translate the competence demand as designed in the course among the scholars 

or the incapability of the students to express their competence in an actual status in the given 

learning ecosystem. The delivery gap and education gap are intervening variables, and its effect is 

being measured along with the market demand gap and satisfaction gap, respectively.  

Based on the conceptual framework, we developed a composite indicator [Competence Gap Index 

()] to quantify the real competence gap of each student (Eq. (1)). We assumed equal importance 

for all three dimensions (knowledge, technical skill and soft skill) instead of performing a principal 

component analysis to assign weightage. Thus the composite indicator () developed under the 

study shows the weighted sum of Knowledge Gap Index (KGI), Skill Gap Index (SGI), and Trait 

Gap Index (TGI)  represented by Eq. (4), Eq. (5), and Eq. (6), respectively.  

η=∑ 𝛿 𝑥 , − 𝑥 , + 𝑦 − 𝑥 ,             …….. (Eq.(1)) 

Maximum  could be 

      η = ∑ 𝛿 𝑥 , + 𝑦 ,                             ………(Eq.(2)) 

where 
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𝑥 ,  is the maximum level of  assigned to a subject group (of n3 students) by the experts (of 

n2 teachers) for the ith dimension {Since responses are recorded in a 5-point continuum (0 to 4) 

the maximum for each dimension will be 4} 

𝑥 ,  is the median of the scores assigned by experts group (of n2 experts) to a subject group (of 

n3 students) for ith dimension 

𝑦 , is the maximum level of  a subject group (of n3 students) can have for the ith dimension 

(Since responses are recorded in a 5-point continuum (0 to 4) the maximum for each dimension 

will be 4) 

𝑦 is the level of competence of the individual in a subject group (of n3 students) for ith dimension 

as per the self-evaluation 

n1: Number of experts taken to assign weights for each dimension of  

n2:  Number of teachers taken to evaluate each dimension of  of a subject group 

n3:  Number of individuals/ students in a subject group 

k:  Number of dimensions (i) through which the  has been assessed 

 i:  Represents the weight assigned to each dimension by the experts (Importance of each 

dimension on the employability it could offer)  

 

𝛿 =
∑ ∗

∑ ∑ ∗                                                                   ……(Eq.(3)) 

𝑥∗  is the rating given by the jth expert for the ith dimension of . 

KGI=∑ 𝑘𝑤𝑑 𝑥 , − 𝑥 , + 𝑦 − 𝑥 ,                ………(Eq. (4)) 
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SGI=∑ 𝑠𝑑 𝑥 , − 𝑥 , + 𝑦 − 𝑥 ,                       ..……(Eq. (5)) 

TGI=∑ 𝑡𝑑 𝑥 , − 𝑥 , + 𝑦 − 𝑥 ,                     ……….(Eq. (6)) 

kwdi, sdi, and tdi in the formula (s) represent the weight assigned to each item under knowledge, 

skill, and trait dimensions by the experts. We also developed an R-language computer program to 

calculate   (given in Annexure 1). 

Remark 1:η  can be the lowest when the 𝑥 ,  equivalent to 𝑦 .  

Remark 2:(Eq.(2))  can be attainable when the median score (𝑥 , ) is zero.  
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Figure 2. Map showing the study location 

Results and discussion 

Demographic information about the participants 

Most MF&SP students (62.1%) hail from the fishing community with a gender composition of 

around 3:1 (Male (n) = 325 and female (n) = 152). Around 98 % of them are aged from 15 to 18 
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years (Table 1). Most MF&SP vocational teachers (59.1%) who participated in the study had 

graduation as the education qualification. About 86.4% of them were selected for the services 

through the Public Service Commission (PSC) of the state (Table 2). 

Table 1: Demographic attributes of MF&SP student participants in the study 

Attributes Sub-attribute Percentage (n=477) 

Parents occupation Capture Fisheries and allied activities 62.1 

 Agriculture  30.2 

 Service and other sectors 7.8 

Age (years) 15-16 33.1 

 17-18 65.6 

 19-20 1.3 

Zone South Zone 37.3 

 Central Zone 24.3 

 North Zone 38.4 

Gender Male  68.1 

 Female 31.9 

 

Table 2: General information of MF&SP teacher participants in the study 

Attributes Sub-attribute Percentage (n=22) 

Educational Qualification Graduation 59.1 

 Post-Graduation 36.4 

 Doctorate 4.5 
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Age (years) 23-32 9.1 

 33-42 45.5 

 43- 52 36.4 

 53 and above 9.1 

Gender Male  45.5 

 Female 54.5 

Teaching Experience In years 1-2 31.8 

 3-4 63.7 

 5 and above 4.5 

The mode of selection  Public Service Commission 86.4 

 Interview only 13.6 

Competence imparted in fisheries VE and its perceived importance in employability  

The rating given by the teachers and students on the importance of each item under the knowledge 

competence significantly varies in all aspects (Figure 3). Teachers consider knowledge about the 

physical features and morphology of commercial fishes (Mean Rank = 8.30), navigational 

equipment, and deep-sea fishing methods are crucial factors determining employability. However, 

they considered knowledge about chilling/freezing, the quality requirement for the processing and 

the chemical and physical composition of the products as the least contributing knowledge elements 

to employability. The most critical knowledge items as perceived by the students for gainful 

employment are those related to navigational equipment (Mean Rank = 7.17), deep sea fishing 

methods (Mean Rank = 6.92), and the knowledge of various fish preservation methods (Mean Rank 

= 6.76). 
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Figure 3. Perceived importance of knowledge competence in employability 

In the case of technical skills, the primary fish post-harvesting skills, such as chilling/freezing of 

fish, aptitude to distinguish the fin and shellfis 

h species, and quality testing by vision, touch, and smell, are perceived as crucial for obtaining 

gainful employment by the students. Although the teachers recognised the value of open sea fishing 

proficiency (Mean Rank = 4.60) and the capacity to recognise and use a variety of crafts and 

equipment (Mean Rank = 5.20) for developing 'educated fishermen', the rating given by the students 

revealed that teachers gave less teaching emphasis and learning exposure for the students in those 

topics because of their inexperience (Figure 4). 

0.00 2.00 4.00 6.00 8.00 10.00

About the navigational equipment

Commercial importance of size of fish in marketing

Different main and by products and its composition

Different ways of fish preservation

Factors affecting the quality of fish-filleting
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Necessity of waste disposal and its utilization

Need and effects of chilling/freezing
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Quality requirement of fish for processing
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Figure 4. Perceived importance of technical skills in employability 

The abilities of self-assurance, initiative, functioning in difficult circumstances, decision-making, 

and resource management capacity received the highest rating from students in the case of soft skills 

(Figure 5). In contrast, skills like problem identification (Mean Rank = 11.75) and constructive 

modification of the work based on suggestions were perceived with minimum scores by the students. 

The capacity to plan and develop projects, as well as healthy working behaviours, are essential 

employability traits (Mean Rank = 14.95) in the opinion of teachers (Figure 5). 

0.00 1.00 2.00 3.00 4.00 5.00 6.00

Distinguishing the fin and shell fish

Proper chilling/ freezing of fish

Deep sea fishing

Quality testing of fish by vision, touch and smell

 Size based assessment of different fish grades

Efficient cleaning

Distinguishing  crafts and gears

Value addition and processing Teachers

Students

Mean Rank 
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Figure 5. Perceived importance of soft skills in employability 

Perceived and measured level of competence attainment of students  

The students believe they are less knowledgeable about the commercial significance of fish size in 

marketing (Mean Rank = 5.60) and quality aspects of fish filleting (Mean Rank = 5.97). At the same 

time, students perceived themselves as more competent in knowledge about different methods of 

fish preservation and the various navigational equipment (Figure 6). Though teachers agreed with 

the opinion of students on many aspects of fish processing, they felt the students lacked sufficient 

knowledge about deep-sea fishing methods (Mean Rank = 4.89) and filleting techniques (Mean 

Rank = 5.09). 
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Effective communication
 Understand all the information that is presented
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Resources Managemnet
Responsible  behavior in working

 Doing the complex job
Constructive way of work based on others suggestion

 Identify and assess opportunities and resources
Work with a group
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Motivating the group to work better

Plan, design and doing a project
Identifying right equipment and technology

Adapting with the changing of rules and information

Teachers Students

Mean Rank 
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Figure 6. Evaluation of knowledge attainment of students 

Similarly, students assessed themselves as proficient in distinguishing different crafts and gears 

(Mean Rank = 5.00) and identifying fin and shellfish (Mean Rank = 4.91). However, teachers felt 

that, compared to other skill aspects, pupils demonstrated skills to assess the fish quality and the 

skill to distinguish fin and shellfish more efficiently in practical classes (Figure 7).  

 

Figure 7. Evaluation of technical skill attainment of students 
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Mean Rank 
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Students gave higher scores for their ability to do teamwork (Mean Rank=14.26), self-confidence 

(Mean Rank = 14.1), and motivating of other group members for better work when it came to soft 

skills. Students believe they are relatively unskilled in estimation and verification (Mean Rank = 

11.18) (Figure 8). According to the teachers, students are less skilled in analysing problem situations 

and identifying the various resources and opportunities.  

 

Figure 8. Evaluation of soft skill attainment of students 

The disparity in the perceived relevance of each item points to the educational and delivery gaps 

present in the current VE system. While analysing, it was observed that items perceived as important 

by the teachers (Figures 3, 4 & 5) came in the first half of the lessons as per the course design and 

frequently appeared in the exams. Teachers generally devote more time to making the students 

acquainted with the course in the early spell of course teaching. Typically, they emphasise those 

subjects which are more likely to come up in the final state-level test.  
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Resources Managemnet
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In Kerala, all the vocational fisheries schools are run and wholly funded by the state government, 

and they are all situated in less privileged places close to the fishing zones or coasts and function 

with minimal resources. Often, these schools lack appropriate infrastructure facilities for conducting 

practical and depend on available ones. For example, the facilities for preparing fish-based products 

(cuisine equipment and cooking ingredients) are more easily accessible and less expensive than the 

lab equipment used for navigation studies (engine parts, various gears, etc.) and quality testing 

(autoclave, a microscope, chemicals, etc.). Hence, while conducting practicals, teachers are giving 

more importance to in-house product preparation than commercial aspects of fisheries. The students 

might have come away with the idea that the most crucial topic for employability is the one that is 

taught in depth, with great care and length. 

Teachers might also fail to convey to pupils the same degree of the vocational implications they had 

for various topics while teaching (Figures 4 &7). It might be because teachers emphasise specific 

subjects solely from an exam perspective, which may help the vertical mobility of the students on 

the education ladder. Even though the VE sector has adopted various programmes, like industry 

linkages, to ensure the horizontal mobility of the students24, the trickle-down effect of such linkages 

is noticeably weaker. The uneven distribution of infrastructure and fishing-based manufacturing 

economies along the three zones of Kerala exacerbates the presumed discrepancy. Ernakulam, one 

of Kerala's 14 districts, is home to most of the marine fisheries research and development (R&D) 

institutes and value chain industry plants. As a result, the fisheries vocational schools in the central 

zone can make at least limited use of the industrial facilities (reasoned to the weak linkage), but not 

the schools in the other zones. Teachers have also said that they are forced to send students, 

particularly female students, to non-fishery industries just to fulfil course requirements.  
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Similarly, disparities in the rating pattern in soft skills by the teachers and students (Figures 5 & 8) 

indicated that although entrepreneurship and self-employment are important components of VE25, 

the progress made in this direction has not been sufficient to foster an entrepreneurial culture among 

the students26. In a similar vein, even while teachers identified critical competence far more 

accurately (Figure 5), the way in which entrepreneurial drive is translated and delivered appears to 

be slow. The growing population of highly educated yet jobless youth in the state also suggest the 

same27,28. Similarly, soft skills are not emphasised enough in the vocational higher secondary course 

syllabus, despite the fact that a minuscule bit of team building and project management aspects were 

addressed in entrepreneurship topics25. Though teachers emphasised the importance of soft skills 

for employability, similarly to employers, many admitted that a lack of adequate training and 

improper curriculum articulation prevent them from adequately assisting pupils.  

Computation of competency gap index  

According to the CGI (Eq. 1), students enrolled in the MF&SP course have an average competence 

gap ()  of 2.21 (Figure 9). The calculated competence gap score distribution for each student had 

a moderately positive skewness of 0.61. While analysing the knowledge dimension (KGI = 2.08), it 

was discovered that 20% of the students had a greater level of the employable knowledge gap. The 

SGI was estimated at 2.24, and the number of students identified as best suited for employable 

technical skills was significantly lower (24.0%). The TGI had a higher mean score (Mean = 2.26) 

than the KGI and SGI, indicating the weakness of the educational system in imparting employable 

soft skills through the curriculum.  
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Figure 9. Distribution of the students with respect to index scores (CGI, KGI, SGI, and TGI) 

During the study, we noticed a gender difference [Male (3): Female (1)] in the number of students 

enrolled in the course, which inspired us to conduct a gendered analysis. A significant gradient in 

the calculated '' between male and female students (p = 0.019) was observed in the study. Male 

students (Mean = 2.24, SD = 0.429) had a greater competence gap than female students (Mean = 

2.15, SD = 0.388) (Figure 10). A similar result was observed29 while examining gender disparities 

at different educational levels. The dimension-wise gendered analysis reveals statistically 

significant differences in SGI (p = 0.001) and TGI (p = 0.021) but not in KGI (p = 0.15). The gender 

disparity in the '' points to the differences in the learning styles of students and their adaptability to 

the teaching-learning ecosystem. Due to the insufficient infrastructure and resources, the skill sets 

that are more emphasised in the classes are more related to the identified female gender roles in the 

fishing community (Figure 4). The observed competence difference may be due to socio-cultural 

beliefs and attitudes of the fishing community that support a gendered division of labour in open-

sea fishing and post-fishing operations30. 
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Figure 10. Gender-wise comparative analysis of gap index and distribution 

Strategic suggestions for improving the competence-based VE system 

The cross-sectional examination of the VE system in the MF& SP sector demonstrates the need to 

integrate market signals in the teaching-learning environment to prevent the segmentation of a 

young population in which the majority is labelled as 'educated but not suited for the job'. A brief 

account of the strategic recommendations for the same is provided in Table 3. 
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Table 3: Policy suggestions and interventions needed for bridging the competency gap of fisheries VE of India. 

 

Study insights Reflections  Policy suggestions 

Education gap  Outdated curriculum which 

insufficiently addresses the  labour 

market demands  

 The curriculum must be restructured to keep pace with the rapid and 

continuous changes in technology in fisheries. Irrelevant topics, 

sedentary sessions, and outdated content should be abandoned, and 

relevant topics should be added. 

 Regular interface with the teaching-learning ecosystem and the 

labour market is needed for the modifications in the curriculum to 

skill the students and make them aware of employment 

opportunities. District administration, related departments and 

industry associations can play a crucial role in such facilitations. 

Delivery gap  Teachers with inadequate core 

competence  

 Since the qualification for fisheries vocational teachers in India does 

not require a bachelor's degree in education courses (B. Ed), it is 
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are less connected. 

 Insufficient simulation facilities and 

poor infrastructure 

 Ignorance of educational and vocational 

supports that are accessible 

essential to have refresher courses to learn about the students' 

psychology and about the different teaching techniques.  

 Teachers must be trained in various soft skills  

 Teachers need to be provided with timely exposure to different areas 

for the students' vertical and horizontal mobility in the skill 

qualification framework  

 Interactive training programs for instructors and employers should 

be encouraged to sense the dynamic job market competency 

demands. 

 Sufficient infrastructure and lab facilities in the classroom must be 

made available to have experiential learning 

 It is necessary to set up orientation sessions and raise awareness 

among parents about the financial aid, job opportunities, and 

occupational reservations available. 
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gap 

 The learner with low knowledge about 

the scope and career openings  

 The learner with a reduced level of 

entrepreneurial motivation  

 

 The 'Career Slate', a new window of career assistance, needs to be 

updated and replicated to inform students about the career-related 

elements of the course in addition to the skill requirements. 

 Students need hands-on experience with the issues and opportunities 

covered in the course, preferably at the start of each module, so they 

may assess the various prospects for the subject. They could use it to 

decide how to transition their identities from school to the workplace. 

Market 

demand gap 

 Poor institution-industry connections 

 Less practical experience for the 

students 

 Low job market demand for trained 

vocational students  

 The deficit in skill supply side to suit 

the dynamic labour market demand 

 Several strategies improve linkages between businesses and 

educational institutions, such as discovering and mapping the marine 

fisheries industries and developing a grid displaying accessibility and 

proximity to institutions (with the aid of a decentralized state 

governance mechanism). 

 Industries should be encouraged to use their Corporate Social 

Responsibilities (CSR) to offer opportunities to improve the skills of 
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ecosystem among the vocational 

students 

students. The government must incentivize organisations to offer 

apprenticeship programmes through policy measures.  

 Focus groups with prospective employers may be used to outline the 

competency needed in the various areas. It is recommended to map out 

the employability options in fisheries that are situation- and location-

specific through situational analysis and market analysis. 

 Measuring the competence gap will help skill and reskilling the 

students based on the  job market demand.  

 Introduction of 'earn while you learn programs to cultivate the 

entrepreneurial mindset among the students by providing core financial 

support. Similarly, students' Startups must be promoted if it is deemed 

worthwhile. 

 Digital job portals must be encouraged to connect employers & 

employees. This will help the employer get the right skills and the 

employee to get suitable remuneration for the skill set.  
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Conclusion 

Though there is a lot of debate on the competence gap vis-a-vis the degree of inclination of the VE 

system in addressing work-market-skill demand, the assessment of the same, especially in marine 

fisheries, is a methodologically neglected area. Against this backdrop, this paper dealt with 

developing a framework that addresses the measurement of competence gaps in vocational 

education. An average competence gap index of 2.21 was calculated with 2.08, 2.24, and 2.26 for 

the student's knowledge, skill, and traits gaps. The prominent issues were the mismatch between 

the skill demand and the pedagogical approach followed in the VE system to make it equivalent 

to general education. Due to inadequate articulation of the topic in the curriculum, poor institute-

industry linkage and inadequately prepared teachers, the programme failed to foster a startup 

ecosystem among the students. The findings of the study reveal that several competence zones 

need skilling and reskilling to bridge the highlighted gaps, with particular attention to the gender 

element.  
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Annexure I 

R code for working out the Competence Gap Index  

Teachers1<-as.matrix(Teachers[ ,-1]) 

Students1<-as.matrix(students[ ,-1]) 

Teachers_Imp<-as.matrix(Teachers_ImpSkill[ ,-1]) 

sc<-colSums(Teachers_Imp)  

tc<-sum(sc) 

kwi<-(sc/tc) 

xbar<-apply(Teachers1, 2, FUN = median) 

xmax<-4          #4 in this case 

ymax<-4 

diffT<-abs(xmax-xbar) 

StudScore<-Students1 

for(i in 1:ncol(Students1)) 

{ 

for(j in 1:nrow(Students1))  

  { 

StudScore[j,i]<- kwi[i]*(diffT[i]+abs((xbar[i]-Students1[j,i])))                  

  } 

} 

KWScore<-rowSums(StudScore) 

StudScoreMax<-kwi 

for(i in 1:ncol(Students1)) 

{ 

StudScoreMax[i]<- kwi[i]*(xmax+ymax)                  
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} 

KWScoreprop<-(KWScore)/sum(StudScoreMax) 

KWScore_final<-cbind(students,KWScore,KWScoreprop) 

write.table(KWScore_final,file="KWScore_final.csv",sep=",",row.names=F,col.names=T) 

hist(KWScore) 

hist(KWScoreprop) 




