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Abstract 

 

Background: People from all over the world have slowly got aware of the 

conservation of the environment in their community and living. Pro-environmental 

behaviors like green buying and waste management increased importance in their 

personal, educational, workplace, and community settings. Assessing an 

individuals’ behavior of green buying and waste management helps in predicting 

one’s pro-environmental behavior which is used in psychological counseling for 

environmental management. Objective: Principal objective of this research was (a) 

to construct the items measuring pro-environmental behavior towards green 

buying and waste management; (b) to test the face validity of the constructed 

items. ‘Green buying’ measures behavior towards buying environmentally 

beneficial products, avoiding products that harm the environment, purchasing, 

using, and disposing of various products, or using green services. ‘Waste 

management’ measures behavior towards generation, characterization, 

minimization, collection, separation, treatment, and disposal of waste materials. 

Method: The total of 41 statements were generated and constructed after the 

literature review, which was evaluated and modified. Out of these, 25 statements 

were selected and administered randomly to 50 experts (Male   24, Female   26) 

by online Google form. Results: The results indicated that the experts selected the 

items which contained words present in the operational definition. It revealed that 

the items which complemented the operational definition yielded a high average 

rating and lower within-group variability among the experts. Conclusion:  The 

items that matched highly with the operational definition showed high face validity 

due to the appropriate structure and relevant phrase used in the statements. The 

findings can be used to construct the pro-environmental behavior questionnaire 

and administer this scale to a large sample. 

 

Keywords: Pro-environmental behavior (PEB), Green buying, Waste management, 

item construction, and face validity. 
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1. Introduction 

 

People from all over the world have slowly got aware of the conservation of the 

environment in their community and living. Pro-environmental behavior can be 

defined as all possible actions aimed at avoiding harm to and or safeguarding the 

environment (Steg and Vlek, 2009), either performed in public such as participation 

in environmental movements or private domains, for example, recycling (Hadler 

and Haller, 2011). According to Axelrod and Lehman (1993), pro-environmental 

behavior can be defined as an action that helps to protect and to preserve the 

environment. The goal is to reduce the negative impact of human activities in this 

environment. Some of us do not act pro-environmentally. Every individual should 

understand their responsibility towards their environment and encourage the 

importance of pro-environmental behavior among their family and peers. The aim 

of assessing their pro-environmental behavior is to understand their behavior and 

then finally persuade them to engage more pro-environmentally. 

 

In recent times, it is a need to encourage pro-environmental behavior among 

individuals. Increasingly, the individual has to realize his responsibility to conserve 

the environment. Several constructs are available in the scientific literature in 

measuring pro-environmental behavior. To understand the exact purpose, it is the 

need to explore and define the constructs underlying pro-environmental behavior. 

In this research, green buying and waste management are considering the positive 

actions on the environment. 

 

1.1 Domains of pro-environmental behavior 

Pro-environmental behavior includes recycling (e.g., reusing paper, plastic, glass, 

containers), conserving water (e.g., limiting the use of water when taking a shower 

or washing hands), saving electricity (e.g., turning off lights when not needed), 

reusing (e.g., disposable cups), using public transportations or riding bikes or even 

walking, properly disposing of non-recyclable waste, using less paper when printing 

(e.g., double-sided printing), and buying and/or consuming green products 

(Bissing-Olson et al., 2016). 

 

 

 

https://www.frontiersin.org/articles/10.3389/fpsyg.2019.02319/full#B64
https://www.frontiersin.org/articles/10.3389/fpsyg.2019.02319/full#B23
https://www.frontiersin.org/articles/10.3389/fpsyg.2019.02319/full#B23


9 | P a g e  
 

1.1.1 Green Buying 

  

Green buying is related to environmentally responsible buying where consumers 

consider the environmental impact of purchasing, using, and disposing of various 

products, or using various green services (Moisander, 2007). Green buying can be 

defined as purchasing and consuming products that are benign towards the 

environment (Mainieri et al., 1997). Buying the products or consuming the services 

that should not cause damage to the environment. The buyers and consumers are 

the potentials in deciding the damage to the environment. They may behave 

positively to prevent their environment by green buying. Due to this, we have lesser 

environmental damage. 

 

1.1.2 Waste Management 

 

Waste management includes the processes and actions required to manage waste 

from its inception to its final disposal (United Nations Statistics Division, 2017). 

This includes the collection, transport, treatment, and disposal of waste, together 

with monitoring and regulation of the waste management process. Waste can be 

solid, liquid, or gas. Waste management deals with all types of waste, including 

household, industrial, organic, medical, radio-active, municipal, and biological 

wastes. Disposal of the wastes improperly causes a threat to the environment. The 

individuals may behave pro-environmentally in dealing with the wastes. Due to 

this, we may reduce the adverse effects of waste on the environment. 

 

 

1.2 Face validity 

 

Face validity is the extent to which a test is subjectively viewed as covering the 

concept it purports to measure. It refers to the transparency or relevance of a test 

as it appears to test participants (Holden, 2010). In other words, a test can be said 

to have face validity if it "looks like" it is going to measure what it is supposed to 

measure. Face validity means that the test "looks like" it will work, as opposed to 

"has been shown to work".  

The Item for example: 

1) I find that reducing, reusing, and recycling my waste is important (Kaitlyn Jean 

Waters, 2020). (Attitude on waste management) 

https://www.sciencedirect.com/science/article/pii/S2306774815000034#bib0305
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The statement for instance, “I find that reducing, reusing and recycling my waste is 

important.” is an item generated for the domain waste management. This statement 

is supposed to measure the attitude on waste management promoting pro-

environmental behaviors.  

 

It is relevant to the reduction, reuse, and recycle of waste materials. From the 

above instances, the items such as ‘reducing’, ‘reusing’, ‘recycling’, and ‘waste’ 

measure the attitude on waste management related to promoting pro-

environmental behaviors. 

 

The other method for validating the items is as follows: 

 

 Q-sort method 

 

The Q-sort method also helps to garner participant responses related to behaviors 

in the field of environmental psychology. The Q-sort method is an analytical 

framework for researchers seeking to understand how people think about a given 

topic and can bring attention to points of contention (MacDonald, 2015) and has 

been used in a wide range of studies including psychology, conservation, and the 

media (Webler, Danielson, & Tuler, 2009).  

 

The Q-sort method is a valuable research methodology tool as it is a sound way to 

uncover patterns in people’s thinking, to understand human subjectivity, and 

help researchers to understand how different topics are interconnected by requiring 

respondents to consider such themes during a single assessment (Zabala, 

Sandbrook, & Mukherjee, 2018). 

 

In other terms, the Q-sort method is an iterative process in which the degree of 

agreement between judges forms the basis of assessing construct validity and 

improving the reliability of the constructs. The method consists of two stages. In 

the first stage, two judges are requested to sort the questionnaire items according 

to different constructs, based on which the inter-judge agreement is measured. In 

the second stage, questionnaire items that were identified as being too ambiguous, 

as a result of the first stage, are reworded or deleted, to improve the agreement 

between the judges. The process is carried out repeatedly until a satisfactory level 

of agreement is reached (Nahm et al, 2002). 
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There is ample evidence within the existing conservation research that simple steps 

such as rephrasing the prompts and messages worded positively rather than 

negatively, such as recycle here (positive) versus don’t litter (negative) lead to pro-

environmental behaviors more so than negatively phrased ones (Kaitlyn Jean 

Waters, 2020).  

 

A study on environmentally-minded attitudes, behaviors, and future directives 

(Green communication: Journalism’s role in promoting pro-environmental 

behaviors in Thessaloniki), a Q study was developed that was administered over 

one month period to residents of Thessaloniki that included thirty-two Q-

statements that participants were asked to place on a Likert scale from one to nine 

based on how much they agreed (9) or disagreed (1) with each statement (Kaitlyn 

Jean Waters, 2020). 

 

For example: 

1) Q statement: News about environmental issues is related to my life.  

Response Rate: 80% agree category, 0% disagree category 

2) Q statement: I find that reducing, reusing, and recycling my waste is important. 

 Response Rate: 90% in agree category, 0% disagree category 

3) Q statement: Recycling should be a high-priority issue for Thessaloniki. 

 Response Rate: 90% agree category, 0% disagree category 

 

The result of this study revealed, 90% of participants reported that recycling should 

be a high priority issue for Thessaloniki. These results indicate that residents of 

Thessaloniki hold pro-environmental attitudes (Kaitlyn Jean Waters, 2020). 

 

1.3 Summated rating Scale 

 

A Summated rating scale or Likert scale is a psychometric scale commonly involved 

in research that is employed to measure attitude, behavior, perceptions, and 

opinions. It is the most widely used approach to scaling responses in survey 

research, such that the term is often used interchangeably with rating scale 

(Wuensch, 2005). Here, the participants can respond to their level of agreement or 

disagreement on a symmetric scale for a series of statements assessing the domain. 

It assumes that the strength or intensity of behavior is linear. That is, on a 

continuum from very high to very low. 
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In responding to the items on the scale, the respondents indicate whether they rate 

each statement with very high, high, moderate, low, very low. The numerical values 

assigned to each response depend on the degree of match with the statement. The 

score of an individual is computed by summing up the values assigned to the 

individual responses. 

 

Criteria for item construction: 

 

An item is a statement or question that represents the behavior of the respondent. 

The criteria for item construction are based on the following: 

 Items should be objective and unambiguous. 

 Items should measure the construct. 

 Items should not be too difficult. 

 Items should be discriminating enough. 

Evaluation of items: 

Items should be evaluated and modified based on criteria given by Wang (1932), 

Thurstone and Chave (1929), Likert (1932), and Edwards and Kilpatrik (1948): 

 Statements should be formulated in present form. 

 Statements that may be interpreted in more than one way should be 

avoided. 

 Factual statements should be avoided. 

 Statements should be relevant to the present psychological construct. 

 Simple, clear, and direct sentences should be used for writing items. 

 Statements should be within 20 words. 

 Double negatives should be avoided. 

 Items should possess only one principal clause and no subordinate clauses. 

1.4 Need for pro-environmental behavior questionnaire 

 In the present scenario, it is essential at the individual level to promote pro-

environmental behaviors for conserving the environment, but there is a need of 

measuring pro-environmental behavior towards green buying and waste 

management. So, it requires understanding the behavior related to green buying 

and waste management. This research will contribute to the two domains are 

green buying and waste management and it also augments the good items, based 

on their reliability from the existing scales measuring the pro-environmental 
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behavior.  Several tools of pro-environmental behavior focus on measuring the 

behavior in general and on laboratory, observation methods, etc. But it requires an 

accurate tool that entails the important purview in measuring the pro-

environmental behavior. Hence, the objective is to develop a valid scale measuring 

pro-environmental behavior which is used in psychological counseling for 

environmental management. 

 

1.5 Objective of the study 

  

We have to understand our responsibility towards the environment. Recently, 

sustainability is an important topic to be most considered in our life. The natural 

resources we are using now must be made available for future generations. Hence, 

it is the foremost agenda to put into practice. The initial step is to put into practice 

the pro-environmental behaviors and profess this to the younger generations. It 

should be imbibed early in the life of students studying in the University and the 

Colleges. Therefore, an educational institution is a great place to implement pro-

environmental behaviors to a large number of students. This is the reason to 

assess the pro-environmental behavior in students and their role is dynamic and it 

will influence society exponentially. 

 

The present study examines the pro-environmental behavior related to green-

buying and waste management. So the objectives of the study include: 

 

 Construction of items measuring pro-environmental behavior towards green 

buying and waste management 

 The face-validation of the constructed items. 
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2. Literature Review: Perspectives of Study 

 

In this research, the survey of literature on the following: 

1. Face validity of tools measuring pro-environmental behavior 

2. Green buying 

3. Waste management 

 

2.1 Literature review – Face validity of tools measuring pro-environmental- 

  behavior 

 Florian Lange & Siegfried Dewitte. (2019), this paper review to understand, 

predict, or promote pro-environmental behavior requires an adequate 

measurement tool for the assessment of pro-environmental behavior. Study 

of 33 established multi-item scales for the assessment of pro-environmental 

behavior. Psychometric evaluation of these scales with the strengths, 

weaknesses, and possibilities to the improvement of existing approaches to 

the measurement of pro-environmental behavior. The multidisciplinary 

interest in pro-environmental behavior has generated a large variety of such 

tools, ranging from domain-general and domain-specific self-report 

measures, field observations conducted with the help of informants, trained 

observers, or technical devices, to behavioral tasks for use in the laboratory. 

The result is that stressing the importance of established and validated 

measures for a cumulative science of pro-environmental behavior. 

 

2.2 Literature review - Green buying 

 

 Mainieri et al. (1997), the variables that predict “green buying” (i.e., buying 

environmentally beneficial products) were investigated. Predictor variables 

included awareness about environmental impacts of products, specific 

environmental beliefs of consumers, several general environmental attitude 

scales, demographic variables, and several pro-environment behaviors other 
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than buying behavior. A written questionnaire, mailed to randomly selected 

residents of 8 middle-class communities in the Los Angeles area, was 

answered by 201 respondents. The results of hierarchical multiple 

regression analyses supported the hypotheses under study: Specific 

consumer beliefs predicted several green-buying variables as well as general 

environmental attitudes, whereas general environmental attitudes predicted 

only one aspect of green buying. Women were significantly higher than men 

on two aspects of green buying and the environmental attitude scales. 

Homeownership was positively related to recycling behavior. 

 

 Hui-hui Zhao et al. (2014), this study develops a theoretical framework of 

green consumer behavior to determine the effects of personal influence, 

knowledge of green consumption, attitudes toward green consumption, 

internal and external moderators and examines whether these effects differ 

significantly among purchasing, using, and recycling behaviors. Correlation 

analysis and multiple regression are applied to assess data collected by a 

questionnaire survey. The results indicate that attitudes are the most 

significant predictor of purchasing behavior. Using behavior is mainly 

determined by income, perceived consumer effectiveness, and age, while 

recycling behavior is strongly influenced by user behavior. These findings 

have policy implications and improve understanding of green consumer 

behavior in China. 

 

 Khare. (2015), the purpose of this paper was to examine the influence of 

past environmental attitudes, social and personal environmental norms, 

social influence, and green self-identity on Indian consumers’ green buying 

behavior. The study was carried out by contacting respondents through the 

mall intercept technique in six cities across India. Data were collected 

through a self-administered survey method. Individuals’ intention to being 

ecologically friendly may be influenced by their beliefs, motives, and 

commitment to the environment. The findings suggest that green self-

identity, peer influence, and past green buying behavior influence the 

decision to purchase the green product. 

 

 Yusliza et al. (2020), aimed to answer the research question of whether 

environmental commitment, environmental consciousness, green lifestyle, 
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and green self-efficacy significantly affect the practice of pro-environmental 

Behavior; through the mediation of environmental knowledge of lecturers in 

public research universities in Malaysia. This cross-sectional study examines 

the mechanism in which green HRM affects the EGB of lecturers through 

environmental knowledge in Malaysian public research universities. Smart 

PLS was used to analyze the relationships from 425 valid responses. This 

study examined the direct influence of environmental commitment, 

environmental consciousness, green lifestyle, and green self-efficacy on pro-

environmental behavior. The findings of the study show that green HRM 

affects EGB through the full mediation of environmental knowledge. This 

finding gives a theoretical implication in terms of ability, motivation, and 

opportunity theory.  

 

2.3 Literature review - Waste management 

 

 Crociata. A, Agovino. M, Sacco. P.L. (2016), investigates the relationship 

between waste management and pro-environmental behavior. Working on 

1999–2012 data on separate waste collection in Italian provinces, spatial 

econometric analysis is carried out. Here, empirical support is provided to 

the existence of spatial effects and heterogeneous behavior in the Italian 

context. It is found that waste-collecting habits tend to be strongly 

influenced by proximity effects, either positively or negatively. Moreover, the 

paper tests the nature of such influence in terms of time effects, by 

evaluating non-contemporary spatial dependence. “Good” (or “bad”) pro-

environmental behavior as a persistent dynamic effect is found, with the 

possibility of both self-sustaining virtuous socio-spatial dynamics and 

perverse lock-in. These results call for a rethinking of environmental policies, 

and in particular for a stronger focus upon waste management in pro-

environmental behaviors. 

 

 Janmaimool, P. (2016), this study aims to evaluate determinants of villagers’ 

engagement in pro-environmental behavior (PEB), including ecological 

conservation behavior (ECB) and waste management behavior (WMB). An 

integrated exploratory model representing the proposed relationship between 

villagers’ engagement in ECB/WMB and their determinants was created 

based on the integration of the theory of planned behavior (TPB), the Stern’s 
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value belief norm (VBN) theory, environmental education, and psychosocial 

characteristic perspectives. The potential predictors included a community 

norm, environmental knowledge, sense of obligation and self-efficacy, life 

satisfaction, place attachment, environmental worldview, perceived local 

environmental values, and psychosocial characteristics. Questionnaire 

surveys with villagers residing in the Nernkhor sub-district, Rayong province, 

Thailand, were conducted. The results of multiple regression analyse 

revealed that individuals’ engagement in ECB and WMB  could be 

predicted by a different set of predictors. ECB was well predicted by

 self-efficacy, place identity, and perceived environmental values; whereas, 

 WMB was well predicted by community norm, gender, age, knowledge 

related to action strategies, and self-efficacy. Therefore, different 

environmental strategies should be constructed to enhance the engagement 

 of villagers in pro-environmental behaviors. 

 

 Ding Li, Luman Zhao, Shuang Ma, Shuai Shao, Lixiao Zhang. (2019), 

discusses determinants of pro-environmental behavior on Resources 

Conservation and Recycling from 1987 to 2017. The main factors which 

influence pro-environmental behavior include both external and internal 

factors—specifically, demographic variables and psychological factors. The 

main purpose of this work is to review the literature (i.e., published studies) 

regarding the impact, relations, and mutual effects on pro-environmental 

behavior of each group of factors. Identifying the determinants of pro-

environmental behavior is helpful when formulating the most appropriate 

and effective policies for improving the public’s behavior toward protecting 

the natural environment. 
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3. Method 

 

3.1 Sample characteristics 

 

In this study, the experts were requested to match the items with the operational 

definition. 50 experts (Male   24, Female   26) were from the field of environmental 

psychology, environmental science, and psychology. Their mean age is 35 years.  

They were selected based on their level of environmental consciousness. Following 

inclusion and exclusion criteria were followed in the selection of judges. 

 

3.2 Criteria for selection 

 

In this study, participants were the experts should be more than 20 years old, 

graduate, having experience in the field of environmental psychology or 

environmental science or psychology, and have high environmental consciousness. 

Persons with a history of any physical or psychological disorders were excluded. 

 

3.3 Item generation  

 

After the review of the literature, the items were generated based on the two 

domains are Green buying and Waste management. Considering the operational 

definition of these domains, a total of 41 items were generated. It is then evaluated, 

modified and 16 items were rejected. 

 

3.4 Item construction 

  

The items were constructed based on the criteria such as non-ambiguous and 

using simple terms. Finally, 25 items were chosen for the item pool then randomly 

administered to the experts via Google form. 

1 

Very low 

2 

Low 

3 

Moderate 

4 

High 

5 

Very high 

Figure 1 Likert scale used for this research  

 



19 | P a g e  
 

3.5 Tool description 

 

1. Consent form – related to voluntary participation and confidentiality of the 

respondents were included. (Appendix 1)  

2. General Information Schedule – 11 items were provided to retrieve the 

demographic and personal information. (Appendix 2) 

3.  NR-6 – Nature Relatedness Scale short version is a 6 item rating scale with 5 

point response (Nisbet, E. K., Zelenski, J. M., & Murphy, S. A., 2009). The 

Cronbach’s alpha for the scale is 0.83 and the test-retest correlation over 4 week 

period was 0.93. (Appendix 3) 

4. Green buying – A questionnaire with 12 items and 5 point responses ranging 

from very low to very high, matching the green buying behavior of the respondents 

related to pro-environmental behavior. (Appendix 4) 

5. Waste management – A questionnaire with 13 items and 5 point responses 

ranging from very low to very high, matching the waste management behavior of 

the respondents related to pro-environmental behavior. (Appendix 5) 

 

3.6 Data collection process 

 

To assess whether the generated item pool covers the domain adequately, the 25 

items generated along with the definition of the construct and dimensions were 

sent to 50 experts from the field of Environmental Science, Environmental 

Psychology, and Applied Psychology. The experts were sent these items by Google 

forms online and they evaluated these items based on the comprehensiveness and 

representativeness. The experts were then requested to match the items with the 

represented domains to ensure the items reflect the construct and then to rate to 

what extent about the chosen item on a 5 point Likert scale of  Very high, high, 

moderate, low, and very low was used in the study to capture a range of responses. 

The online Google form consisted of the sections such as consent form, personal 

information, and statements related to the construct. 

 

3.7 Statistical analysis 

 

To understand the matching between items and the operational definition, experts’ 

scores were averaged. Then the standard deviation was calculated to analyze the 
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extent of within-group variability. R Studio Version 1.4.1717 has been used for the 

analysis; so R-script is used for calculating the mean and standard deviation. 

 

3.8 Operational definition of the construct 

 

 Green buying indicates buying environmentally beneficial products, avoiding 

products that harm the environment, purchasing, using, and disposing of 

various products, or using green services. 

 

 Waste management includes generation, characterization, minimization, 

collection, separation, treatment, and disposal of waste materials. 

 

3.9 Ethical consideration 

 

The current research is on "Face Validation of Questionnaires Measuring Behavior 

Towards Green Buying and Waste Management" which contains several statements 

asking the participants about the same. The researcher requests the participants to 

participate in this study with their consent.  

 

Any information collected from the participants during the data collection process 

would be kept confidential and will be used strictly for research purposes only. The 

participants were free to withdraw from the study at any point in time without any 

prejudice.  

 

After having understood the purpose of this research, the participant could 

voluntarily give his/ her consent to participate in this study.  

 

 

 

 

 



21 | P a g e  
 

4. Results and Interpretation 

 

In this study, the result section is divided into four parts as follows: 

Part 1 includes the selection of items from the domains of green buying and waste 

management based on their mean value which matching with the operational 

definitions. 

Part 2 includes the selection of items from the domains of green buying and waste 

management based on standard deviation. 

Part 3 deals with the selection of items based on both the above criteria. 

Part 4 displays the final list of selected items. 

4.1 Part 1 

Level of the pro-environmental orientation of experts 

 

Parts 1 of the results have been tabulated in Table 1 as, score on the level of the 

pro-environmental orientation of experts. To understand their pro-environmental 

orientation, it is a need to measure the interests and inclination of experts towards 

nature. Here, the Nature Relatedness Scale (NR 6) was administered to the experts 

to assess their level of pro-environmental orientation. The Nature Relatedness Scale 

has 6 items.  

The scores of the experts on the scale were calculated and determined the average 

as per the norms. Here, the ‘raw scores’ indicate the summation based on the five-

point responses ranging from 1 to 5 such as, ‘disagree strongly’ to ‘agree strongly’ 

respectively. The numerical response for the linear scale is 1 – disagree strongly, 2 

– disagree a little, 3 – neither agree nor disagree, 4 – agree a little, and 5 – agree 

strongly. 

1 

Disagree 

Strongly 

2 

Disagree a 

little 

3 

Neither agree 

nor disagree 

4 

Agree a little 

5 

Agree strongly 

Figure 2 Response format for Nature Relatedness Scale  
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The raw scores can be calculated by summing up the responses and it has a 

maximum total of 30 and a minimum of 6. Then, the average of the scores was 

computed from the raw scores and it has a maximum average value of 5 and a 

minimum average value of 1. 

Table 1  

Summary of the expert’s Mean value of the score on the Nature Relatedness Scale 

 Raw Score Average Score 

26 4 

 

In Table 1, ‘Raw Score’ indicates the expert’s Mean total score on Nature 

Relatedness Scale, and ‘Average Score’ indicates their corresponding Mean average 

score on Nature Relatedness Scale. 

Raw Score   Sum of responses in Nature relatedness scale. 

The numerical values assigned to each response depend on the degree of match 

with the statement. The score of an individual is computed by summing up the 

values assigned to the individual responses when the items are related to each 

other and the total score. 

Average Score  
                

 
 

The average score is computed by dividing the total score by the number of items, 

where the number of items, n  . 

Table 1 summarizes the mean value of raw scores and the mean value of the 

average score of the 50 experts. A score of 4 and above indicated a high level of pro-

environmental orientation, a score between 3 and 4 indicated a moderate level of 

pro-environmental orientation and a score below indicated a low level of pro-

environmental orientation.  

Since none of the experts scored below 3 on the Nature Relatedness Scale and they 

possess a high level of pro-environmental orientation, so all the data were 

considered for the study.  

The data on an average score of the experts from Table 1A (Appendix 1) 

represented that the 46 experts got their average score above 3, and 4 experts got 

their score equal to 3. There were no experts who scored in their average less than 
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3. Hence, all these 50 responses from the experts in green buying and waste 

management questionnaires will be considered for the study. 

 

4.2 Part 2 

Selection of items based on mean 

In part 2, the items from the domains such as green buying and waste 

management were selected based on the mean value of items scored by the experts.  

Table 2 

Domain-wise distribution of items selected based on the mean 

Sl. 
No 

Items on Green Buying Mean Matched 
Item 

1 I buy organic and eco-friendly products. 3.80 Yes 

2 I buy natural cleaning products. 3.72 Yes 

3 I buy green energy-efficient products when shopping. 3.58 Yes 

4 I encourage my friends and colleagues to purchase 
locally grown vegetables and fruits. 

3.96 Yes 

5 I buy refillable products. 4.06 Yes 

6 I carry my own cloth bag while purchasing. 4.20 Yes 

7 I buy products that have sustainable packaging. 3.88 Yes 

8 I buy products made with recycled material. 3.96 Yes 

9 I have switched using brands due to environmental 
reasons. 

3.68 Yes 

10 I do not buy green products as they are costly.* 2.96 No 

11 I buy products that contribute to a sustainable economy. 3.68 Yes 

12  I ask for papers bags while buying vegetables or 
groceries. 

3.80 Yes 

 

         Table 2 (Continued) 

In Table 2, ‘Items on Green Buying/ Waste Management’ denotes the total number 

of items constructed for measuring the green buying and waste management 

behavior, ‘Mean’ indicates the mean value calculated for the corresponding items, 

and ‘Matched Item’ indicates whether the item meets the criteria of Mean value 

greater than 3. 
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Table 2 (Continues) 

Domain-wise distribution of items selected based on the mean 

Sl. 
No 

Items on Waste Management Mean Matched 
Item 

13 I follow segregation instructions for wet and dry waste 
on garbage bins. 

4.14 Yes 

14 I minimize waste by reusing items such as water 
bottles, paper, etc. 

4.32 Yes 

15 I segregate my household waste before disposing it to 
the garbage collector. 

4.16 Yes 

16 I recycle wastewater from the washing machine for 
garden 

3.78 Yes 

17 I use separate bins for recyclable and non-recyclable 
products. 

4.02 Yes 

18 I dispose of wastewater without causing harm to the 
environment. 

4.06 Yes 

19 I encourage my friends or family to recycle 4.04 Yes 

20 I use bins instead of littering on the street. 4.26 Yes 

21 I do not use one-time-use materials. 3.92 Yes 

22 I reuse things whenever possible. 4.26 Yes 

23 I decompose biodegradable waste into compost. 3.98 Yes 

24 I use compost as fertilizer for home-grown plants. 4.10 Yes 

25 I throw recyclable materials into garbage bins. * 3.54 Yes 

 

The mean score of 25 items by 50 experts was calculated and shown in Table 2. 

From Table 2 and Table 4, the items’ range of distributed mean is calculated by 

Mean±SD, where ‘Mean’ indicates the mean of all the 25 items, and ‘SD’ indicates 

the standard deviation of all the 25 items. 

So, the mean range of items lies between 4±0.88. Hence, the range of the items’ 

mean value is from 3.12 to 4.89.  

 If the mean value is less than 3.12, then the item is said to have not met the 

criteria on the mean value and it will be shown as ‘No’ in ‘Matched Item’. On these 

two domains, one out of 25 items whose mean value is less than 3.12, and it is 

found that the “item 10” on “green buying” does not meet the criteria on the mean 

value. All the other 24 items which lie within the range, the mean value from 3.12 

to 4.89 were selected. 
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Table 3 

Mean Distribution of correct matching of each item with its corresponding 

operational definition 

Mean of Items Green 
Buying 

Waste 
Management 

Total 

Less than 3.12 1 0 1 

Between 3.12 and 4.89 11 13 24 

 

In Table 3, ‘Mean of Items’ denotes the category of Mean value, ‘Green Buying’ 

denotes the number of items on the green buying domain, ‘Waste Management’ 

denotes the number of items on the waste management domain, and ‘Total’ denotes 

the total number of items. (the range of the items’ mean value is from 3.12 to 4.89) 

From Table 3, it is shown that the items on “green buying” &”waste management” 

were classified based on the following: 

1) mean value less than 3.12, and 

2) mean value between 3.12 and 4.89  

 

In Item 10 from Table 2: I do not buy green products as they are costly. 

It is shown that the above item is from green buying whose mean value is 2.96, so 

the mean value is less than 3.12. Since it has not met the criteria and will not be 

considered for the selection. This may be because the messages worded were 

negatively phrased.  

It is also noted that 11 items from “green buying” and 13 items from “waste 

management” whose mean value lies between 3.12 and 4.89.  

The items were selected only if the mean value is greater than 3.12; it suggests that 

the experts have matched the items with the operational definition. Therefore, out 

of 25 items 24 were selected, such as 11 items from Green Buying and 13 items 

from Waste Management. 
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4.3 Part 3 

Selection of items based on standard deviation 

The items were selected only if the standard deviation was less than 1. Therefore, 

17 out of the 25 items were selected, such as nine items from Green buying and 

eight items from Waste management.  

Table 4 

Domain-wise distribution of selected items based on standard deviation 

Sl. 
No 

Items on Green Buying SD Matched 
Item 

1 I buy organic and eco-friendly products. 0.88 Yes 

2 I buy natural cleaning products. 0.95 Yes 

3 I buy green energy-efficient products when shopping. 1.09 No 

4 I encourage my friends and colleagues to purchase locally 
grown vegetables and fruits. 

0.86 Yes 

5 I buy refillable products. 0.79 Yes 

6 I carry my own cloth bag while purchasing. 0.88 Yes 

7 I buy products that have sustainable packaging. 0.92 Yes 

8 I buy products made with recycled material. 0.92 Yes 

9 I have switched using brands due to environmental 
reasons. 

0.84 Yes 

10 I do not buy green products as they are costly.* 1.23 No 

11 I buy products that contribute to a sustainable economy. 0.82 Yes 

12 I ask for papers bags while buying vegetables or groceries. 1.01 No 

  

Sl. 
No 

Items on Waste Management SD Matched 
Item 

13 I follow segregation instructions for wet and dry waste on 
garbage bins. 

0.90 Yes 

14 I minimize waste by reusing items such as water bottles, 
paper, etc. 

0.71 Yes 

15 I segregate my household waste before disposing it to the 
garbage collector. 

0.98 Yes 

16 I recycle wastewater from the washing machine for garden 1.13 No 

17 I use separate bins for recyclable and non-recyclable 
products. 

0.98 Yes 

18 I dispose of wastewater without causing harm to the 
environment. 

1.02 No 

19 I encourage my friends or family to recycle 0.86 Yes 

20 I use bins instead of littering on the street. 0.94 Yes 

21 I do not use one-time-use materials. 0.94 Yes 

22 I reuse things whenever possible. 0.83 Yes 

23 I decompose biodegradable waste into compost. 1.08 No 

24 I use compost as fertilizer for home-grown plants. 1.02 No 

25 I throw recyclable materials into garbage bins. * 1.30 No 
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In Table 4, ‘Items on Green Buying/ Waste Management’ denotes the list of the 

constructed items on Green Buying and Waste Management domain, ‘SD’ indicates 

the standard deviation value of the corresponding items, and ‘Matched Item’ 

indicates whether the standard deviation value is less than 1. 

Table 4 shows that the 25 items and corresponding SD value.  

From Table 4, the following were the items whose SD value is greater than 1 

Item 3: I buy green energy-efficient products when shopping. (SD     ) 

Item 10: I do not buy green products as they are costly. (SD     ) 

Item 12: I ask for papers bags while buying vegetables or groceries. (SD     ) 

Item 16: I recycle wastewater from the washing machine for garden. (SD     ) 

Item 18: I dispose of wastewater without causing harm to the environment. (SD     ) 

Item 23: I decompose biodegradable waste into compost. (SD     )  

Item 24: I use compost as fertilizer for home-grown plants. (SD     ) 

Item 25: I throw recyclable materials into garbage bins. (SD     ) 

 

The items whose SD value is greater than 1 indicate high within-group variability. Item 10 

and Item 25 have the high SD value 1.23 and 1.30 respectively; since these items are 

negatively keyed but their intention is not understood. Hence, it shows high within-group 

variability. It may be due to the phrases used in the statements were negative. The 

relevance of the phrase with the operational definition is adequate but there is 

within-group variability found among the experts might be due to other factors 

such as comprehension, the purpose of the statements, and individual perception 

of the experts.  

 

 

Figure 3 Box-whisker plot for the Mean distribution of items 
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Figure 3 indicates the location of the median is closer to the third quartile 

suggesting the mean distribution of the items. Box-whisker plot revealed one item 

located below the median and the rest of the other 24 items were located above the 

first quartile whose mean score is greater than 3. 

 

 

Figure 4 Box-whisker plot for the Standard deviation of items 

Figure 4 indicates the location of the median is closer to the first quartile 

suggesting the standard deviation of the items. Since the box-whisker plot cannot 

reveal the number of items located higher than the median. It has shown the 

outliers but the majority of the items (i.e., 17 items) are located within the second 

quartile. 
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4.4 Part 4 

Final selection of items based on the mean value and SD 

The items were selected finally only if the mean value was greater than and SD was 

less than 1. 

Table 5 

Domain-wise distribution of selected items based on mean value and SD 

Sl. 
No 

Items on Green Buying Mean SD Matched 
Item 

1 I buy organic and eco-friendly products. 3.80 0.88 Yes 

2 I buy natural cleaning products. 3.72 0.95 Yes 

4 I encourage my friends and colleagues to purchase 
locally grown vegetables and fruits. 

3.96 0.86 Yes 

5 I buy refillable products. 4.06 0.79 Yes 

6 I carry my own cloth bag while purchasing. 4.20 0.88 Yes 

7 I buy products that have sustainable packaging. 3.88 0.92 Yes 

8 I buy products made with recycled material. 3.96 0.92 Yes 

9 
 

I have switched using brands due to environmental 
reasons. 

3.68 0.84 Yes 

11 I buy products that contribute to a sustainable 
economy. 

3.68 0.82 Yes 

 

Sl. 
No 

Items on Waste Management Mean SD Matched 
Item 

13 I follow segregation instructions for wet and dry 
waste on garbage bins. 

4.14 0.90 Yes 

14 I minimize waste by reusing items such as water 
bottles, paper, etc. 

4.32 0.71 Yes 

15 I segregate my household waste before disposing it 
to the garbage collector. 

4.16 0.98 Yes 

17 I use separate bins for recyclable and non-
recyclable products. 

4.02 0.98 Yes 

19 I encourage my friends or family to recycle 4.04 0.86 Yes 

20 I use bins instead of littering on the street. 4.26 0.94 Yes 

21 I do not use one-time-use materials. 3.92 0.94 Yes 

22 I reuse things whenever possible. 4.26 0.83 Yes 

 

In Table 5, ‘Items on Green Buying/ Waste Management’ denotes the list of items 

constructed for the green buying and waste management domain, ‘Mean’ indicates 

the mean value of the corresponding item, ‘SD’ indicates the corresponding 

standard deviation of the item, and ‘Matched Item’ indicates whether the item 

meets the criteria of both the mean value greater than 3 and the standard deviation 

lesser than 1. 
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Table 5 summarizes the items that met both the criteria of the mean value is 

greater than 3 and standard deviation less than 1. So, nine items meet the criteria 

and were selected from the green buying domain and eight items that meets the 

criteria were selected from the waste management domain. 

 

Table 6 

The final list of selected items 

Sl.No Item 
No. 

Item Domain 

1 1 I buy organic and eco-friendly products. Green Buying 

2 2 I buy natural cleaning products. Green Buying 

3 4 I encourage my friends and colleagues to purchase 
locally grown vegetables and fruits. 

Green Buying 

4 5 I buy refillable products. Green Buying 

5 6 I carry my own cloth bag while purchasing. Green Buying 

6 7 I buy products that have sustainable packaging. Green Buying 

7 8 I buy products made with recycled material. Green Buying 

8 9 I have switched using brands due to environmental 
reasons. 

Green Buying 

9 11 I buy products that contribute to a sustainable 
economy. 

Green Buying 

10 13 I follow segregation instructions for wet and dry waste 
on garbage bins. 

Waste Management 

11 14 I minimize waste by reusing items such as water 
bottles, paper, etc. 

Waste Management 

12 15 I segregate my household waste before disposing it to 
the garbage collector. 

Waste Management 

13 17 I use separate bins for recyclable and non-recyclable 
products. 

Waste Management 

14 19 I encourage my friends or family to recycle Waste Management 

15 20 I use bins instead of littering on the street. Waste Management 

16 21 I do not use one-time-use materials. Waste Management 

17 22 I reuse things whenever possible. Waste Management 

 

In Table 6, ‘Item No.’ denotes the corresponding item number, ‘Item’ denotes the 

list of items selected from the green buying and waste management domains, 

‘Domain’ denotes the items with their corresponding domains such as Green 

Buying and Waste Management. 

Table 6 shows that finally 17 items were selected based on the criteria of mean 

value and SD. These 17 items met the criteria and are considered for measuring 

the green buying and waste management behaviors. 
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5. Summary, Discussion, and Implications 

 

Pro-environmental behaviors like green buying and waste management increased 

importance in their personal, educational, workplace, and community settings. 

Assessing an individuals’ behavior of green buying and waste management helps in 

predicting one’s pro-environmental behavior. 

The objective of the present study was to construct the items on two domains green 

buying and waste management to develop a questionnaire to measure pro-

environmental behavior.  

Initially, 41 items were generated. It is then evaluated, modified and 16 items were 

rejected later because of redundancy and complexity of items. It is then 

constructed a pool of 25 items – 12 items from green buying and 13 items from 

waste management. These items were constructed based on suitable criteria such 

as non-ambiguous, avoiding complex sentences, etc. 

The 25 items constructed along with the definition of the construct and domains 

were sent to 50 experts from the field of Environmental Science, Environmental 

Psychology, and Applied Psychology. The experts were sent these items by Google 

forms online and they evaluated these items based on the comprehensiveness and 

representativeness. The online Google form consisted of the sections such as 

consent form, personal information, statements related to the construct, and the 

Nature Relatedness Scale (NR 6). 

 

The Nature Relatedness Scale (NR 6) was administered to the experts to assess 

their level of pro-environmental orientation. Since none of the experts scored below 

3 on the Nature Relatedness Scale (NR 6) and they possess a high level of pro-

environmental orientation, so all the data were considered for the study. The 

experts were then requested to match the items with the represented domains to 

ensure the items reflect the construct and then to rate to what extent about the 

chosen item on a 5 point Likert scale of  very high, high, moderate, low, and very 

low was used in the study to capture a range of responses.  

The experts were after matching the items with the operational definition of the 

domains and rated the items. Then the items were analyzed based on the mean 

distribution of correct matching of each item with its operational definition. The 
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items were selected if their mean value was found to be greater than 3.12 and their 

SD was less than 1. So, 17 out of 25 items met these criteria such as nine from 

green buying and eight from waste management. Therefore, finally, 17 items were 

retained. The remaining eight items did not meet the criteria and so they were not 

selected. This may be due to various factors such as difficulty in comprehending 

the statements, usage of negatively-keyed items, etc. 

The analysis of items reveals the reasons for the selection and non-selection of the 

items. In the green buying domain, nine out of 12 items were selected as they 

contained words or phrases that were present in the operational definition of green 

buying. Hence, the operational definition facilitated the experts to provide higher 

ratings to those items. Some items may contain synonymous with the operational 

definition and so it helped the experts to associate with the items and the 

operational definition. Therefore, it received a higher rating from the experts. 

Few instances for the selection of items can be seen. For example, item 4, “I 

encourage my friends and colleagues to purchase locally grown vegetables and 

fruits.” represented the operational definition of the domain green buying. Similarly, 

item 1, “I buy organic and eco-friendly products” too contained the phrase “organic 

and eco-friendly” synonymous with “buying environmentally beneficial products” 

found in the operational definition of green buying. Item 14,” I minimize waste by 

reusing items such as water bottles, paper, etc.,” the phrase “minimization”, “reuse” 

represented the operational definition of the domain waste management.  Item 20, 

“I use bins instead of littering on the street” phrase relates to the “collection and 

disposal” relevant to the operational definition of the domain waste management. 

Few instances for not selecting the items can be seen. For example, item 10 “I do 

not buy green products as they are costly” this item is negatively keyed. Since it is 

negatively keyed, and ambiguous, the intention is not understood; so it received 

low ratings from few experts. Item 3, “I buy green energy-efficient products when 

shopping” the phrase “green energy-efficient” may not represent the operational 

definition of the domain green buying instead it said about “green energy”. So the 

statement may not represent the operational definition. Item 25, “I throw recyclable 

materials into garbage bins” this item represents negatively keyed and ambiguous 

because the intention of negatively keyed items is not understood by few experts, 

so it received low ratings from the experts. Item 10 and item 25 have greater 

within-group variability, may be, it is negatively keyed. It has been seen that almost 

all the items and their mean of matching with the operational definition was very 
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high but the items’ standard deviation not met the criteria, so those 8 items were 

not selected because of their high within-group variability. 

It has been an advantage that the number of experts is greater, the within-group 

variability has been reduced, hence received a low variability for 17 items, which 

means, it has reduced standard deviation.   

The results reveal that the experts rated those items “high” or “very high” which 

contained the phrase or words present in the operational definition. This 

established the good face validity of the items. 

Hence, the items that matched highly with the operational definition showed high 

face validity due to the appropriate structure and relevant phrase used in the 

statements. 

5.1 The key implications of the study were – 

1. The items that were very relevant to the operational definition were selected by 

most of the experts. 

2. The nature of the items such as positive or negative aspects also has a great 

influence in selecting the items or not. 

 

5.2 Directions for Future research – 

1. The items not selected were revised based on the norms of item construction. 

2. The findings can be used to construct the pro-environmental behavior 

questionnaire and administer this scale to a large sample. 

 

 

 

 

*****************************   ********  ************************** 
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Appendix 1 

 

Table 1A 

Expert’s raw score on the Nature Relatedness Scale depicting their level of pro-

environmental orientation. 

Raters Raw Score Average 
Score 

1 18   3 

2 28 5 

3 25 4 

4 28 5 

5 23 4 

6 26 4 

7 17 3 

8 28 5 

9 29 5 

10 30 5 

11 26 4 

12 28 5 

13 27 5 

14 27 5 

15 24 4 

16 29 5 

17 25 4 

18 30 5 

19 28 5 

20 27 5 

21 20 3 

22 28 5 

23 30 5 

25 26 4 

          (Continued) 

In Table 1A, the header ‘Raters’ indicates the experts, ‘Raw Score’ indicates their 

corresponding total score on Nature Relatedness Scale and ‘Average Score’ 

indicates their corresponding average score on Nature Relatedness Scale. 

Raw Score   Sum of responses 

The numerical values assigned to each response depend on the degree of match 

with the statement. The score of an individual is computed by summing up the 

values assigned to the individual responses when the items are related to each 

other and the total score. 
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Average Score  
                

 
 

Table 1A (Continues) 

Expert’s raw score on the Nature Relatedness Scale depicting their level of pro-

environmental orientation. 

Raters Raw Score Average 
Score 

26 29 5 

27 30 5 

28 27 5 

29 26 4 

30 29 5 

31 23 4 

32 29 5 

33 29 5 

34 24 4 

35 21 4 

36 21 4 

37 30 5 

38 28 5 

39 23 4 

40 29 5 

41 23 4 

42 18 3 

43 29 5 

44 28 5 

45 30 5 

46 26 4 

47 21 4 

48 30 5 

49 28 5 

50 30 5 

 

The average score is computed by dividing the total score by the number of items, 

where the number of items, n  . 

From Table 1A, it is understood that the average score value ‘5’ indicates the higher 

level of pro-environmental orientation in experts. The average score value ‘1’ 

indicates a very low level of pro-environmental orientation in experts. 

The data on an average score of the experts from Table 1A represented that the 46 

experts got their average score above 3, and 4 experts got their score equal to 3. 

There were no experts who scored in their average less than 3. Hence, all these 50 

responses from the experts in green buying and waste management questionnaires 

will be considered for the study. 
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Appendix 2 

 

Consent form 

I, Vignesh Ramalingam, Post Graduate in Applied Psychology, am working on a 

research project under the supervision of Dr. Debdulal Dutta Roy, Associate 

Professor & Head of Psychology Research Unit, Indian Statistical Institute, Kolkata. 

The current research is on "Face Validation of Questionnaires Measuring Behaviour 

Towards Green Buying and Waste Management" which contains several statements 

asking you about the same. I request you to participate in this study with your 

consent.  

 

Any information collected from you during the process would be kept confidential 

and will be used strictly for research purposes only. You are free to withdraw from 

the study at any point in time without any prejudice.  

 

Feel free to contact me for clarifications if any, +91- 94429 91400,  

Email: vgnshr@gmail.com 

 

I have understood the purpose of this research and am voluntarily giving my 

consent to participate in this study.  

 

 Agree 

 

 Disagree 
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Appendix 3 

 

General information schedule 

Instructions:  

 

Please provide your details. All fields of information are mandatory 

 

1 Name 

2 Contact number 

3 Age (in years) 

4 Sex 

5 Address 

6 State 

7 Educational Qualification 

8 Area of Specialization 

9 Your Designation 

10 Organization/ Department 

11 What is your hobby/ pastime? 
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Appendix 4 

 

Nature Relatedness Scale (NR-6) short version 

Instructions:  

For each of the following, please rate the extent to which you agree with each 

statement, using the scale shown below. Please respond as you really feel, rather 

than how you think “most people” feel. Kindly respond to all the items below. 

1 

Disagree 

Strongly 

2 

Disagree a 

little 

3 

Neither agree 

nor disagree 

4 

Agree a little 

5 

Agree strongly 

 

1. My ideal vacation spot would be a remote, wilderness area. 

2. I always think about how my actions affect the environment. 

3. My connection to nature and the environment is a part of my spirituality. 

4. I take notice of wildlife wherever I am. 

5. My relationship to nature is an important part of who I am. 

6. I feel very connected to all living things and the earth. 

  

Scoring Information: NR-6 score is calculated by averaging all 6 items. 
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Appendix 5 

 

Green buying scale 

 

Instructions 

 

In this section, you will be given statements which you will have to classify as 

representative to either of these domains viz. 

 

1. Green Buying (GB): Green buying indicates buying environmentally beneficial 

products, avoiding products that harm the environment, purchasing, using, and 

disposing of various products, or using green services.  

 

For example:  

 I use organic products for foods, personal care, and cleaning.  

 Whenever possible, I buy products packaged in reusable or recyclable papers. 

 

2. Waste Management (WM): Waste management includes generation, 

characterization, minimization, collection, separation, treatment, and disposal of 

waste materials. 

 

For example:  

 I do not use disposable tableware.  

 I use separate garbage bins for decompose-able and non-decompose-able 

wastes.  

1 

Very Low 

2 

Low 

3 

Moderate 

4 

High 

5 

Very High 

 

Then you need to indicate the extent to which the given statement matches the 

domain you selected. Please note that all questions are mandatory.* 

Items on Green Buying 

 

1. I buy organic and eco-friendly products. 

2. I buy natural cleaning products. 
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3. I encourage my friends and colleagues to purchase locally grown vegetables and 

fruits. 

4. I buy refillable products. 

5. I carry my own cloth bag while purchasing. 

6. I buy products that have sustainable packaging. 

7. I buy products made with recycled material. 

8. I have switched using brands due to environmental reasons. 

9. I buy products that contribute to a sustainable economy. 
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Appendix 6 

 

Waste management scale 

 

Instructions 

 

In this section, you will be given statements which you will have to classify as 

representative to either of these domains viz. 

 

1. Green Buying (GB): Green buying indicates buying environmentally beneficial 

products, avoiding products that harm the environment, purchasing, using, and 

disposing of various products, or using green services.  

 

For example:  

 I use organic products for foods, personal care, and cleaning.  

 Whenever possible, I buy products packaged in reusable or recyclable papers. 

 

2. Waste Management (WM): Waste management includes generation, 

characterization, minimization, collection, separation, treatment, and disposal of 

waste materials. 

 

For example:  

 I do not use disposable tableware.  

 I use separate garbage bins for decompose-able and non-decompose-able 

wastes.  

1 

Very Low 

2 

Low 

3 

Moderate 

4 

High 

5 

Very High 

 

Then you need to indicate the extent to which the given statement matches the 

domain you selected. Please note that all questions are mandatory.* 

 

Items on Waste Management 

 

1. I follow segregation instructions for wet and dry waste on garbage bins. 
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2. I minimize waste by reusing items such as water bottles, paper, etc. 

3. I segregate my household waste before disposing it to the garbage collector. 

4. I use separate bins for recyclable and non-recyclable products. 

5. I encourage my friends or family to recycle 

6. I use bins instead of littering on the street. 

7. I do not use one-time-use materials. 

8. I reuse things whenever possible. 
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Appendix 7 

 

R-Script 

 

#Data Input 

 

PEB<-read.table(file="clipboard",header=T,sep="\t") 

NRS<-read.table(file="clipboard",header=T,sep="\t") 

 

#Mean 

 

PEBMEAN=apply(PEB,2,mean) 

 

#SD 

 

PEBSD=apply(PEB,2,sd) 

 

#Data Presentation 

 

PEBMEANSD=data.frame(PEBMEAN,PEBSD) 

 

#Mean value less than 3 

 

table(PEBMEAN<3) 

 

#SD less than 1 

 

table(PEBSD<1.00) 

 

#Boxplot 

 

boxplot(PEBMEAN,main="Box-Whiskerplot for the of mean distribution of items", 

ylab="Mean score of Items", col = 3) 
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boxplot(PEBSD,main="Box-Whiskerplot for the of Standard Deviation of items", 

ylab=" Score on SD of Items", col = 2) 

 

 


