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Introduction to the Course of Research Tools & Techniques

Objectives
Information and knowledge are indispensable tools for helping ensure the continuity and sustainability of any organization. They have to be acquired first and then assessed before they can be utilized in the decision-making process. This is where the usefulness of research tools and techniques or business research lies. Through the application of careful scientific methods, and by using proven analytical and evaluative tools and techniques, corporate managers can acquire insights into issues and problems which they come in contact with. From this knowledge they can use to help themselves accomplish their organizational goals and objectives, set correct priorities, adopt prudent strategies and approaches, handle risks effectively and efficiently manage their resources. 

Learning Outcomes
Upon successful completion of the course, the students will be able to 
1. Know comprehensively about the subject of Research Tools & Techniques.
2. Apply their knowledge to a research undertaking of their own.
3. Write a research proposal and can apply to various research programs offered within Pakistan and abroad.
4. Know how to work diligently in successful completion of a reserch project.
5. Use their mind analytically and logically in any business/research related situation. 








CHAPTER 1
Introduction to Research
1. What is Research?
Research is a process of finding solutions to a problem/research question after a thorough study and analysis of the situational factors pertaining to the problem.
2. Definition of Research
Research is an organized, systematic, data-based, critical, objective, scientific inquiry or investigation into a specific problem undertaken with the purpose of finding answers or solutions to it. 
3. Types of Data:
1. Primary data: Data gathered first time by the researcher.
2. Secondary data: Data already available.
3. Qualitative data: Data comprising of letter and words i.e. Faisal, Islamabad, Reluctance.
4. Quantitative data: Data comprising of some numerical value or numbers i.e. 24, 0334567786, 1010 etc. 

4. The Research Process:
The research process consists of the following steps
Step 1: Observation
You observe with your five senses where the problem lies and what it is.

Step 2: Preliminary Data Gathering
You gather data about the observed problem with the help of interviews and library search etc. 

Step 3: What actually is the Problem
You narrow down the problem after preliminary investigation.

Step 4: Identification of factors/variables in a problem taking help from step two i.e. due to which reasons the problem occurred.  

Step 5: Investigating do these variables are related with/causing problems = Hypotheses Statements development for possible acceptance or rejection. 

Step 6: Crafting of Research Design i.e. how to collect data which might support/not support hypotheses.

Step 7: Further data gathering for the approval or rejection of hypotheses following the Research Design.

Step 8: Analysis of the gathered data.

Step 9: Interpreting the meaning of gathered data. Deduction or coming to a solution on the basis of data analysis.


5. Managers and Problem Solving

Managers are constantly engaged in studying and analyzing issues; they make decisions and solve problems. Managers can make right decisions as well as wrong decisions. Good decision making depends on

a) Do managers identify where exactly the problem lies.
b) Recognizing the relevant factors in a situation.
c) What type of information to be gathered regarding the factors making the problem.
d) How to gather information. 
e) How to make use of the information.
f) How to draw appropriate conclusions.
g) How to implement the result.   

So research knowledge is essential for managers and right managerial decision making.


6. Benefits of Research Knowledge
a) A manager can interact with research consultant.
b) He can discriminate between good studies and poor studies published in professional journals.
c) He can himself undertake the research.
d) Better sift the information from the required sources.
e) Understand the factors, variables, models.
f) The answers to what, why, when and which can be sought. 
g) He can take right course of action and choose from alternatives the best possible solution helping him in informed decision making. 

7. Business Research in Academic & Organizational Setting (What to study in research?)
These are some of the examples and topics of what topics broadly can be investigated using research knowledge for both academicians and managers.




(I). Issues to Investigate in Research for Academicians and Students

A. Accounting:
                            (i). Inventory costing methods.
                            (ii). Accelerated depreciation.
                            (iii). Taxation method.
B. Finance:
                             (i). Optimum financial ratios.
                            (ii). Mergers/Acquisitions.
                            (iii). Behavior of stock exchange. 

C. Management:
                             (i). Employee attitude and behavior.
                            (ii). The impact of changing demographics on management practices.
                            (iii). Information system requirements.
D. Marketing:
                             (i). Product image
                            (ii). Product distribution.
                            (iii). Packaging.
                            (iv). Pricing. 


(II). Examples of Organization Wide Issues which can be Investigated by Managers

a) How to increase profit/revenue?
b) Factors contributing to attain the best employee work schedule.
c) What would be the response rate for a new product launch that is a home loan etc.


8. How Modern Technology Helps the Researcher?

Modern technology helps in 
a) Information Gathering     Internet (Searching past research during preliminary data  
                                                     gathering making use of Google Scholar), Interviewing using  
                                                     Skype.
b) Data Collection                Questionnaire development from past research and data                   
                                                     gathering through e-mail, checking and downloading online  
                                                     records.
c) Data Analysis                   Using software such as SPSS, STATA, AMOS etc. 
d) Data Presentation             SPSS Graphs, PP presentations etc. 






9. Types of Business Research

I. Applied research:
     “A type of business research to solve a current problem faced by the managers in his/her work setting demanding a timely solution”.
    Example: A product (water heater) is not selling well for an organization say PEL appliances. 

II. Basic/Fundamental/Pure research:
     “The research done to generate a body of knowledge to understand how certain problems that occur in the organization can be solved”.
     Example: Research done by a college professor to find out leave taking behavior in organizations. 

Why Basic Research is done?

a) More knowledge is generated.
b) Such knowledge can be applied later.
c) Theories can be built on it.

Examples
i. Research into the causes and consequences of global warming.
ii. Research done by a college professor to understand job involvement & interest.


10. The Manager and the Consultant Researchers

They are of two types i.e. external and internal research consultants. 

A. From Where to Locate and Select an Outside Researcher:

The external research consultants are hired from outside the organization i.e. from
a) Organizational consulting firms and area experts at
b) Business colleges.

The Manager Researcher Relationship:

a) The roles and expectations of both parties should be made explicit.
b) Relevant philosophies and value systems of the organization should be clearly stated and constraints if any communicated.
c) A good rapport should be established between all concerning parties.

B. Internal Research Consultants:

On the other hand sometimes the company has its own department dealing in research by the name of Management Services Department or Organization and Methods Department or Research and Development Department. The team members from these departments are known as internal consultants. 

C. Advantages and Disadvantages of the Internal Consultants

Advantages of Internal Consultants

a) They are readily accepted as they are the part of the organization.
b) They require less time to understand the organizational environment.
c) They are available for the implementation of the research findings as well therefore costs less. 

Disadvantages of the Internal Consultants

a) Stereotyping of the organization i.e. lack of broader vision which at sometimes is required.
b) Influence of the powerful coalition groups within the organization.
c) False perceptions about the internal consultants by the company employees.
d) Biases by the internal consultants themselves about dealing with the problems. 

D. External Team Advantages/Disadvantages

Advantages

a) They are generally more experienced.
b) Possess more knowledge of current sophisticated problem solving models.

Disadvantages

a) The cost of hiring is more.
b) It takes time for them to adjust with the organization environment.
c) Charge additional fee for assistance in implementation. 

11. Ethics in Business Research

Ethics or moral lapses can occur in the following two areas

A. Malpractices by the Researcher vis-à-vis Data Collection & Presentation

a) Errors and negligence in data collection.
b) Data supporting self-serving assumptions.
c) Wrong presentation of the facts.




B. Malpractices by the Researcher vis-à-vis the Subjects of Research

a) Human subjects review board at universities/colleges should approve the research proposal. Research subjects are those individuals on which experiments are conducted and the data is sought from. 
b) Researchers should not identification the subject and their name addresses should be kept confidential.
c) Subjects placed at risk of criminal liability, employability, reputation or mental or physical harm should be avoided. 





































CHAPTER 2
Scientific Investigation

1. What is Scientific Investigation?

Scientific research focuses on solving problems and pursues a step by step, logical, organized and rigorous method to identify the problems, gather data, analyze them and draw valid conclusions therefrom. Scientific research is not based on hunches, experiences & intuition though these may play a part in final decision making. Another property of scientific research is that it has comparable findings i.e. two people investigating the same topic would come up with same results. Scientific research is applied to both basic and applied research. Lack of time is the hindrance in undertaking step by step scientific research but in such cases the probability of making wrong decisions rises. 

2. The Hallmarks/Characteristics of Scientific Research

These are eight in number and are

a) Purposiveness.
b) Rigor.
c) Testability.
d) Replicability.
e) Precision and confidence.
f) Objectivity.
g) Generalizablilty and
h) Parsimony.

a. Purposiveness

The scientific research has a definite aim or purpose (Why we are doing it?)

Have fewer turnovers, less absenteeism and better performance might be the aim of one research performed to understand the commitment of employees at some workplace. 

b. Rigor

Research and all data collection should be done with carefulness, scrupulousness and a degree of exactitude.

c. Testability

The hypothesis developed from a good theoretical foundation can be tested by applying statistical tests to the data collected.

Example
Those employees who perceive greater opportunities for participation in decision making would have a higher level of commitment this hypothesis can be tested by applying correlational analysis, chi-square test or t-test. Our data should support what we are saying. 

d. Replicability

From testing the data we can prove again and again the similar results (for the same hypothesis) over time and over different locations – Provided conditions remain constant.
                                            
e. Precision and Confidence

Precision refers to the closeness of the findings to reality based on a sample. Confidence refers to the probability that our findings are correct. If we set alpha value to 0.05, we say that 95% of the time our results would be true and there are only 5% chances that we may be wrong. This probability of error can be statistically calculated. In management sciences which are a part of social sciences this percentage or value of alpha is acceptable.

f. Objectivity:

Conclusion drawn on the basis of facts not based on subjective values should always be acceptable to the researcher. If a research finding “The involvement in decision making will improve the commitment level of employees” proves false after data gathering the researcher who still advocates this statement loses objectivity. The more objective our interpretation the more scientific research is. The findings should be stripped of personal values and bias. Objectivity not subjectivity should be the focus of researcher. 

g. Generalizability:

If the conditions are same in different organizations; the research findings can be applied to others as well. Applied research is less generalizable than basic research.

h. Parsimony:

Simplicity in explaining the phenomena is preferred to a complex research framework. If 2 to 3 factors can explain 80% of phenomena and the rest 7 factors explain the 20% then one can skip the 7 factor to make the research simple. Parsimony is simply economization within the research model.








3. The Building Blocks of Science in Research

Answers to issues can be found by two processes

Deduction:
Deductive method is when we arrive at a decision by logically generalizing from a known fact e.g. all high performers are proficient in their jobs, if john is a high performer then he is proficient in his work.

Induction:
Induction is a process where we observe certain phenomena and on this basis arrive at conclusions e.g. production process are the main features of factories, therefore factories exist for production purpose.


4. Introduction to the Hypothetico-Deductive Method:

If a problem is “The aversive noise in the environment decreases the performance of individuals in solving mental puzzles”, theory can be developed that “Noise adversely effects mental problem solving”. Likewise a hypothesis can be developed from this theory 

Hypothesis: If the noise is controlled then mental puzzles can be solved more quickly and correctly.

Based on this hypothesis a research project can be designed then the testing of hypotheses is done.
Conclusion can be drawn if we find enough facts that controlling the aversive noise do indeed help the participants in their performance on mental puzzles. This method of finding answers to the problems is known as Hypothetico-deductive method.


5. Seven Steps of Hypothetico-Deductive Method in Detail:

a) Observation
b) Preliminary information gathering
c) Theory formulation
d) Hypothesis
e) Further scientific data collection
f) Data analysis
g) Deduction

a. Observation:

Observation is the first stage, in which one senses that certain changes are occurring or that some new behaviors, attitudes and feelings are surfacing in one’s environment (i.e., the work place).
b. Preliminary Information Gathering:

It involves the seeking of information in depth, of what is observed. This could be done by talking informally to several people in the work setting or to clients or to other relevant sources, thereby gathering information on what is happening and why i.e. unstructured interviews. Then it is followed by structured interviews – the interviews with a predetermined format. Additionally by doing library research or obtaining information through other sources, the investigator would identify how such issues have been tackled in other situations.

c. Theory Formulation:

It is an attempt to integrate all the information in a logical manner, so that the factors responsible for the problem can be on conceptualized and tested. The theoretical framework formulated is often guided by experience and intuition. In this step the critical variables are identified and examined as to their contribution or influence in explaining why the problem occurs and how it can be solved.

d. Hypothesizing:

It is the next logical step after theory formulation. From the theorized network of associations among the variables, certain testable hypotheses or educated conjectures can be generated. Hypothesis testing is called deductive research. Sometimes, hypotheses that were not originally formulated do get generated through the process of induction.

e. Further Scientific Data Collection:

After hypothesis development, data with respect to each variable in hypothesis need to be collected. Further data are collected to test the hypotheses that are generated previously in a study.

f. Data Analysis:

Data gathered are statistically analyzed to see if the hypotheses that were generated have been supported. Correlations would be used to analyze and determine the relationship of two or more factors in the hypotheses for example: stock availability and customer satisfaction etc. 
   
g. Deduction:

Deduction is the process of arriving at conclusions by interpreting the meaning of the results of data analysis.






6. Other Types of Research:

A. Case Studies

Case studies involve in depth, contextual analyses of similar situations in the other organizations, where the nature and definition of the problem happen to be the same as experienced in the current situation. Many organizations need to be studied for greater generalizability.

B. Action Research:

The researcher begins with a problem that is already identified and gathers relevant data to provide a tentative problem solution. This solution is then implemented, with the knowledge that there may be unintended consequences following such implementation. The effects are then evaluated, defined and diagnosed and the research continues on an ongoing basis until the problem is fully resolved.































CHAPTER 3
Aid of Technology in Scientific Investigation

1. Difference between Data and Information:
Data is raw, unorganized facts that need to be processed. Data can be something simple and seemingly random and useless until it is organized. When data is processed, organized, structured or presented in a given context so as to make it useful, it is called information. Each student's test score is one piece of data. The average score of a class or of the entire school is information that can be derived from the given data.
2. Information Needs of Business and Researcher:
Companies continuously engage in assessing market trends, competitor analysis, new products and effectiveness of internal policies and procedure therefore they need data from both within and outside the organization which when processed would become meaningful information for them. Some commonly used technologies in business research are
a. Internet:
i. Primary source of secondary data
ii. Computer aided telephone interviews can be conducted. 
iii. Local area networks can be developed. 
iv. Online digital libraries can be accessed which have links to JSTOR, Emerald, Springer Link, Wiley Blackwell Journals etc. 
v. Google Scholar has vast number of research articles available.
b. The e-mail:
i. You can send questionnaires electronically. (The return rate is low for this you have to supplement it with telephone/mobile call).
ii. You can group together with other researchers in your field. 
c. The Intranet:
i. An intranet is a computer network that uses internet protocol technology to share information, operational systems, or computing services within an organization. This term is used in contrast to extranet, a network between organizations, and instead refers to a network within an organization.
ii. If the data is continuously stored, the researcher can access the records. 

3. Some Software Used In Business Research:
a. Groupware:
        Groupware is software that runs on a network so that teams can work on joint research projects. Collaborative software or groupware is application software designed to help people involved in a common task to achieve goals. One of the earliest definitions of collaborative software is 'intentional group processes plus software to support them.'
b. Neural Networks:
        Neural Networks are designed to trace patterns in a set of data and generalize therefrom.
c. ERP: 
It is a business management software, usually a suite of integrated applications that a company can use to collect, store, manage and interpret data from many business activities including traditional manufacturing, finance and marketing. The software is developed catering the various needs of different industries thus pharmaceutical industry, construction industry, telecom industry and education have all their particular software developed to fulfill the daily requirements. Example of records for ERP include
i. Finance/Accounting:
           General ledger, payables, cash management, fixed assets, receivables, budgeting and consolidation.

ii. Human Resources:
Payroll, training, benefits, 401K, recruiting and diversity management.

iii. Manufacturing/Engineering:
Bill of materials, work orders, scheduling, capacity, workflow management and quality control.

iv. Supply Chain Management:
Inventory, order entry, purchasing, inspection of goods and claim processing.

v. Customer Relationship Management:
Customer Contact and Call Center Support etc. 

d. Data Analytic Software Programs: 

i. SPSS

SPSS Statistics is a software package used for statistical analysis. Long produced by SPSS Inc. The software name stands for Statistical Package for the Social Sciences (SPSS). Its version 17 is now available in the market and is considered very good and effective for cross sectional data analysis. 
ii. E-VIEWS

E-Views is a statistical package for Windows and is used mainly for time-series oriented econometric analysis. It can also be used for general statistical analysis and cross sectional, panel data, estimation and forecasting etc. Its latest version available is 7.2. It supports different file formats like SPSS, EXCEL, SAS and STATA.

iii. EXCEL

Microsoft Excel is a spreadsheet application developed by Microsoft for Microsoft Windows and Mac OS. It features calculation, graphing tools, pivot tables, and a macro programming language called Visual Basic for Applications.

iv. AMOS

AMOS is a statistical software package for structural equation modeling, produced by SPSS. Amos enables researchers to specify, estimate, assess and present models to show hypothesized relationships among variables. The software let users build models more accurately. Users can choose either the graphical user interface or non-graphical programmatic interface.

v. SAS

SAS (Statistical Analysis System) is a software suite developed by SAS Institute for advanced analytics, business intelligence, data management, and predictive analytics. The most distinguishing feature of SAS is its ability to process files containing millions of rows and thousands of columns. Data mining, retrieval and management can also be performed by it.


4. Information Systems & Managerial Decision Making
    (1). Data Warehouse:
Data warehouse (DW) also known as an enterprise data warehouse is a system used for reporting and data analysis. DWs are central repositories of integrated data from one or more disparate sources. They store current and historical data and are used for creating trending reports for senior management reporting such as annual and quarterly comparisons.
     (2). Data Mining:
Data Mining is an analytic process designed to explore data in search of consistent patterns and/or systematic relationships between variables, and then to validate the findings by applying the detected patterns to new subsets of data. 


     (3). Operations Research:
Operations research or operational research is a discipline that deals with the application of advanced analytical methods to help make better decisions. It is often considered to be a sub-field of mathematics. It is done with the help of decision trees, linear programming, network analysis and mathematical models. 
      


















CHAPTER 4
Research Process: Step 1-3

1. The Broad Problem Area:
The broad problem area refers to the entire situation where one sees a possible need for research and problem solving. Observation also plays a key part here. At this stage we are not looking at the specific issues
Examples:
i. Training programs are perhaps not as effective as were anticipated.
ii. An increase in the dissatisfaction of customers.
iii. Motivated workforce in offices.
Issues of broad problem area may come under these four categories
a. Problems currently existing in an organization.
b. Areas where the managers believe can have improvements.
c. For better understanding of a phenomena.
d. Some empirical research is needed.
Examples of a currently existing problem: People do not come to office on time. Decrease in the company share price etc. 
Examples of areas where the managers believe can have improvements: People might have come on time but do not always reach their department directly. How to improve on this? How to improve worker productivity etc. 
Examples of some conceptual issues: “Attendance”, “Coming on time”, “Why people get late”, “Employee motivation” etc. 
Examples of empirical investigation: Attendance and performance relationship, relationship between worker health and leave record etc. 

2. Preliminary Data Collection:
The broad problem area would be narrowed down to specific issues for investigation after some preliminary data are gathered by the researcher. This may take the forms of interviews and library search.
3. Things to Remember before Going for Interviews:
What you need to do the following homework about the company before going for Interviews:
i. Background information of the organization and secondary data available at company web site. 
ii. Managerial policy, philosophy, structural information.
iii. Perception, attitudes and behavioral response of members and clients.
iv. The company site office location.  
  i.	Background Information of the Organization:
Concerning background information on the organization you need to know the origin and history of company, its size, charter, location, resources – human and others, relationships with other organizations and its financial position. This information helps in talking knowledgeably during interviews and you can analyze the problem from different angles. 
ii. Information on Structural Factors and Management Philosophy:
What you need to know here about the concepts of the company i.e. whether the organization has long term or short term goals, its creative environment, risk taking behavior of its employees and the orientation of its people whether they are people oriented or profit oriented. Structural factors include management hierarchy, control systems, specialization of employees and communication channels within the company. 
iii. Perceptions Attitudes & Behavioral Responses:
These include people’s reactions towards nature of work, workflow interdependencies, client systems, co-worker relationships, rewards, opportunities of growth, company tolerance, industriousness and absenteeism etc. 
During interviews the respondents should be encouraged to talk. You should feel what is happening in the organization at various levels. Seeking all this information depends on                   your good judgment and the information at hand. This all information might reveal the real problem.
4. Types of Interviews and Data Gathering:
Interviews can be structured or unstructured. In a structured interview, each candidate is asked similar questions in a predetermined format.  Typically, the interviewer records the answers, which are potentially scored. Unstructured interviews are much more casual and unrehearsed.  They depend on free flowing conversation. In both cases generally open ended responses are sought. In the next step frequency of similar responses is calculated and the information is tabulated which was gathered through the interviews. 
5. Literature Survey:
Literature survey is conducted to check how similar problems were tackled in the other organizations. Literature survey is the documentation of a comprehensive review of the published and unpublished work from secondary sources of data in the area of specific interest to the researcher. The sources of this review are Libraries, books, World Wide Web, magazines, conference proceedings, thesis, government publications and financial reports. 
A. Why Have Literature Survey:
A good literature survey ensures that:
i. Distinction between symptoms and real problem is made.
ii. Important variables are identified.
iii. Develop theoretical framework and hypothesis-how to proceed further.
iv. Problem statement can be made with more precision.
v. Avoid reinventing the wheel.
vi. Recognition in the scientific community of the problem as relevant and real.
B. Steps in Conducting the Literature Survey
i. Identify the relevant sources.
ii. Extract the relevant information.
iii. Write up the literature review.
i). Relevant Sources:
Bibliographic databases have only article name, date of publication and author name. Abstract databases have all of above plus brief summary of the article while full databases include all of above plus article as well. You can thus search articles and the related abstracts related to your field in research from any of the sources of review as mentioned above. 

ii). Extracting the Relevant Information:
The journal article usually has the following parts and sections
a.	Title
b.	Author Information and Journal Information
c.	Abstract
d.	Introduction
e.	Literature Review, Model and Hypotheses
f.	Methodology – Sample, Measures and Tests applied
g.	Results
h.	Discussion
i.	Conclusion
From the articles extract the following information and note down everything of importance in some convenient format

a. What was the stated problem 
b. Variables and factors affecting the variables
c. How sampling was done
d. Data collection method
e. How data analysis was done
f. Results and
g. Conclusion
iii). Writing up the Literature Review:
Documenting of relevant studies citing the author and the year of the study is called literature review. The literature review is a clear presentation of relevant research work done thus far in the area of investigation.
Tips for Writing Literature Review:
a. Various variables and their relationship with the real problem is identified.
b. All relevant information should be in a coherent and logical manner instead of chronological manner.
c. First introduce the subject. 
d. Secondly identify the research question. 
e. Finally discuss the variables and their relationship so that we can formulate our own theoretical frame work and hypotheses.
f. Use an acceptable format of referencing i.e. how to site author and year of publication etc. The format here described is the American Psychological Association (APA) format widely used in management science research. Examples of how to reference both within and at the end of text are given below.
An Example of Introduction to Subject:
The following paragraph shows research done on managerial effectiveness and what is managerial effectiveness in the eyes of the author. Here you will find how to give references in APA format within text.
A Descriptive Model of Managerial Effectiveness
Effectiveness, whether it is organization- or manager-specific, is universally accepted as a major goal for modern management. Unfortunately, there is a lack of consensus and considerable disagreement on what is meant by effectiveness. How it is defined and measured largely depends on the theoretical orientation of the researcher. Organizational theorists and researchers have commonly used employee satisfaction, effort, or commitment (Cummings, 1980; Goodman & Pennings, 1977) as the key to enhancing effectiveness, whereas those in policy look to strategic planning and structure interactions as a solution to increasing effectiveness (Rumelt, 1974). Also many with a financial perspective equate profit with effectiveness (Kirch off, 1977).
These traditional views primarily focus on the overall effectiveness of the organization. However, because of dynamic changes within organizations (for example, technological changes or a goal setting program), some organization theorists suggest that effectiveness should focus on the subunit level (Van de Ven & Ferry, 1980). This is translated into better quality or more quantity of goods or services. 
Some More Examples of Bibliography and References in APA Format within Text:
a. Some studies have shown that the context that surrounds decision maker exerts an influence on the extent of risk the individual is prepared to take (Shapira, 1995; Starbuck and Milken, 2000).
b. Todd (1998) has shown…
c. In 1997, Kyle compared the dual careers and dual …
d. Perter Drucker (1986) in his book “Staff Work should be Limited to Few Tasks of High Priority” delineates…
Example of Bibliography and References in APA Format at the End of the Text taken from the Following three Paragraphs:
         Mauro, P. (1995) relates political instability with growth and investment. It is also suggested that government instability with policy uncertainty i.e. threat to property rights and socio political unrest crucially affects the investment decision. Lucas, (1971) suggests that corruption elements on the part of government officials have a negative effect on private investment. Also inflation rate has negative but insignificant impact on investment decision. 
         On the issue of geographical proximity and investment option decision Martin and Christian (2005) discuss that venture capital firms tend to be concentrated in identifiable clusters and their investment outcomes show clear evidence of spatial proximity effects; investment is disproportionately concentrated in those regions that also contain the major clusters of venture capital firms. 
         Neef et al. (1998) in their book titled “The Economic Impact of Knowledge” points out the importance of explicit knowledge based companies and managerial decision making regarding investment in one project or the other. That is, if one has more knowledge of a specific field, he/she will like to invest in that particular field or a project where they have more experience. 


References
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6. Problem Definition:
Now after conducting interviews and literature survey, we are in a position to narrow down the problem and define it more clearly. Define the problem in any situation where a gap exists between actual and desired status. A problem could be an interest in an issues where finding the right answer might help to improve the existing situation. We need to be care full that we do not define symptoms as problems. Thus problem definition is a clear, precise, and succinct statement of the question or the issue that is to be investigated with the goal of finding answer or solution
Examples:
i. To what extent has the new advertising campaign been successful in creating a high quality, customer centered corporate image that it was indented to produce? 
ii. How has new packaging affected the sales of the product?
iii. How do price and quality rate on consumer’s evaluation?
iv. Time spent and importance of managerial activities for senior and middle managers in a banking unit: self-versus other perceptions
v. What do Russian managers really do? An observational study with comparisons to U.S. Managers
vi. Success factors of small and medium sized enterprises in   Taiwan: an analysis of cases. 
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CHAPTER 5
Research Process: Step 4-5

1. The Need for a Theoretical Framework:
A theoretical framework is a conceptual model of how one theorizes the relationship among the several factors that have been identified as important to the problem. It is a snapshot of what our research activity is going to look like in the design stages. The theory flows logically from the documentation of the research done so far in the problem area i.e. from literature review. Testable hypotheses can be developed to see whether the theory formulated is valid or not. We can say that the theoretical framework is the foundation on which the entire research project is based. Theoretical framework is “Logically developed, described and elaborated network of association among variables that have been identified through such processes as interviews, observations and literature survey”. The components of theoretical frame are
i. The variables.
ii. The relationship between variables.
iii. The nature of the direction of the relationship.
iv. Explanation why this relationship exists and
v. A schematic diagram.

2. Variables:
A variable is anything that can take on different values. The values can differ at various times for the same object or person or the values can differ at the same time for different objects or persons e.g. (Scores, temperature, motivation). Following are four types of variables
i. Dependent variable
ii. Independent variable
iii. Moderating variable
iv. The Intervening or mediating variable 
i). Dependent Variable:
The dependent variable is the variable which is of primary interest to the researcher. The researcher’s goal is to explain or understand the variability in the dependent variable. For example “The sale of new product is not as high as expected”. The dependent variable is sales. An applied researcher wants to increase the performance of organizational members in the bank. The dependent variable here would be employee performance. 

ii). Independent Variable:
An independent variable is one that influences the dependent variable in either a positive or negative way. When the independent variable is present, the dependent variable is also present and with each unit increase in the independent variable, there is increase or decrease in the dependent variable i.e. new product success determines the stock market price, here the independent variable is new product success. In another example cross culture research indicates the managerial values govern the power distance between supervisor and subordinates, here the independent variable is managerial values. 
iii). Moderating Variable:
The moderating variable is one that has strong contingent effect on the independent – dependent variable relationship. The presence of the third variable modifies the originally expected relationship between the independent and dependent variables. For example the interest and inclination of employees exacerbates the relationship between availability of policy guidelines and low electricity consumption. Similarly managerial expertise alters the relationship between workforce diversity and organizational effectiveness. 
iv). Intervening/Mediating Variable
An intervening variable is one that surfaces between the time the independent variable operate to influence the dependent variable and the impact on the dependent variable is actually felt i.e. in time T1 a diverse workforce assembles at a design office, in time T2 creative synergy gets developed between the members of the workforce due to which in time T3 design effectiveness occurs. Here diverse workforce is an independent variable, creative synergy is intervening variable and design effectiveness is the dependent variable. The time sequence in this example is evidently visible. 

3. Some Examples of Theoretical Framework:
Example 1:
In this example noise is independent variable causing decrease in productivity level which is the dependent variable of the study. There is a negative relationship between dependent and the independent variable. 

Noise
Productivity Level


Example 2:
Communication among Cockpit Members 
Communication between Ground Control and Cockpit
Decentralization
Training of Cockpit Crew
Air safety Violations
Nervousness and Diffidence
























Here in this example Air safety Violations is the dependent variable, Communication among Cockpit Members, Communication between Ground Control and Cockpit, Decentralization and Training of Cockpit Crew are the independent variables and Nervousness and Diffidence is the intervening variable. 

4. Hypotheses Development:

Once we have identified the important variables in a situation and established relationships among them through logical reasoning in the theoretical framework, we are now in a position to test whether the relationship that have been theorized so in fact hold true. Formulating such testable statements is called hypothesis development. “A hypothesis can be defined as a logically conjectured relationship between two or more variables expressed in the form of a testable statement”. 

5. Hypothesis Statement Formats:

a. If Then Statements:

	Example: If employees are more healthy then they will take less sick leaves.

b. Directional Hypotheses Statements:

	Example1: Women are more motivated than men.
	Example2: The greater the stress experienced in the job, lower the job satisfaction of employees.
	
c. Non-Directional Hypotheses Statements:

           Example1: There is a relationship between age and job satisfaction
           Example2: There is difference between the work ethics values of American and Asian employees.

6. Null and Alternate Hypotheses:

Because the theory is yet to be tested we have to make two hypotheses to check the relationships between two variables for example independent and dependent variable in a theoretical framework i.e. null hypothesis denoted by H0 and alternate hypothesis denoted by HA. Null hypothesis is a proposition that states a definite, exact relationship between two variables. That is it is stated that the population correlation between two variables is equal to zero or some definite number. The alternative hypothesis which is the opposite of the null is a statement expressing a relationship between two variables or indicating difference between groups i.e. from the previous examples 

HA: If employees are more healthy then they will take less sick leaves.
H0: There is no relationship between employees health and his/her sick leave taking behavior. 

Similarly

HA: Women are more motivated than men.
H0: Motivation level and gender are not related. 

7. Steps in Hypothesis Testing

i. State null and alternate hypotheses of all variables present in a theoretical framework i.e. for example 2 above we will be having five alternate and five null hypotheses. 
ii. Choose appropriate test depending on the nature of data collected.
iii. Determine the significance level or alpha value which is generally kept 0.05 in management sciences. 
iv. Determine elements of research design.
v. Collect data.
vi. Apply tests to data collected and find calculated value.
vii. Find critical values either from computer or from the table for example if you are applying chi square test.
viii. When the value results more than critical value in chi square then null is rejected and alternate is accepted and vice versa.

CHAPTER 6
Research Process – Step 6: Elements of Research Design
 (Elements 1,2,3,4,6 and 8)

After making hypotheses the data is needed to be collected for the verification or proof, for this purpose or reason a formal design is construed for each study which has the following elements

Element 1

1. Purpose of Study (Nature of Study)
From the point of view of purpose, the research has four types.

i. Exploratory study
ii. Descriptive study
iii. Hypotheses testing
iv. Case study analysis

i. Exploratory study:

Exploratory study is done when not much is known about the situation under consideration. The researcher do extensive interviewing, focus group study and library search. Generally qualitative data is gathered. Later on hypotheses can be developed and tested. Some facts are known, but more study is needed to have a thorough understanding of problem or phenomena.

Examples:
a).  The lack of entrepreneurship opportunities for the women in Baluchistan.
b). Would there be a market for Apple’s new vision device in Pakistan?

ii. Descriptive study:

Descriptive study describes characteristics of variables under consideration. These are generally quantitative in nature. Data is gathered to make simple decisions and offer ideas to probe further. Descriptive statistics is applied in the study i.e. frequencies, measures of central tendency and measures of dispersion can be applied.

Examples:
a). A study into MBA III B class composition and characteristics i.e. the number of students in the class their age, gender, CGPA etc. Likewise
b). Descriptive Study of Group of Employees.
c). Advances in Milling of Rice in Punjab.
d). Company Competitors. 




iii. Hypothesis Testing:

In hypothesis testing nature of certain relationships is explained. Difference among groups is found and also how much a problem will increase/decrease by a factor or a variable is searched.  
The factors responsible for a given situation are also sought after. 

Examples
a. If we increase the employee benefits given to the workforce then can loyalty with the organization of the same employees will increase?
b. Factors responsible for increase in demand of guns in a society.
c. Are more men than women in a certain locality in Peshawar are addicts?
d. Are marital status and employee productivity related?


iv. Case Study Analysis:

How similar problems were solved in different organizations is seen. Contextual analysis of the matter is done i.e. how employees are trained and developed by Starbucks Café?   

Element 2

2. Type of Investigation: Causal Vs. Correlational:

Causal study seeks cause and effect relationship between dependent and independent variable. It is definitive i.e. does smoking causes cancer another example can be high interest rate causes people to save money. By contrast in a correlational study identification of factors related with the problem or the phenomena is sought. i.e. are smoking and cancer related or are smoking, drinking, chewing tobacco associated with the cancer of the elementary canal?

Example 2: Reasons of the failure of educational system in Pakistan.
Example 3: How to motivate a skilled workforce etc. 

Element 3

3. Extent of Researcher Interference

Correlational study is done in natural environment with minimum interference i.e. a questionnaire is developed and is circulated among the sample chosen. In causal study the researcher manipulates independent variable and controls exogenous variables i.e. more interference is required here. If he manipulates the independent variable in natural environment then it stands for moderate interference or if he manipulates it in artificially controlled environment where exogenous variables are fully controlled is the example of excessive interference. It might be the case when a researcher wants to investigate effects of penicillin on mice etc.  


Element 4

4. Study Setting: Contrived/Non-Contrived

The study setting is fully contrived or artificial in case of excessive interference and it is called field experiment and when experiment is conducted in natural environment or non-contrived environment it is called field study.

Element 6

5. Unit of Analysis:

The unit of analysis refers to the level of aggregation of the data collected during the subsequent data analysis stage. Our research question determines the unit of analysis i.e. it might be individual, dyads – when data is aggregated at pair level or groups, divisions, industry or countries. 

Element 8

6. Time Horizon: Cross-Sectional Vs. Longitudinal Studies

a. Cross Sectional/One Shot:
        Data gathered only once maybe over a period of days/weeks/months i.e. data collection occurring by developing a questionnaire on research topic, dependent and independent variables and getting it collected in a specific time frame i.e. one cross section of time line. 

b. Longitudinal Studies:
       Researcher might want to study people/phenomena at more than one point in time i.e. the motivation level of workforce before and after giving employee benefits or the relationship of company stock price and sales of the past ten years. The data is collected about a single variable at multiple points on a timeline. 













CHAPTER 7
Research Process – Step 6: Elements of Research Design
 (Element 5: Measurement and Measures)


Element 5

1. How Variables are measured:

Some variables lend themselves to easy measurement i.e. the length and breadth of the room you sit in i.e. 20’x10’ or how long have you been working in this organization or the number of bottles produced on average by a factory worker. Some variables are hard to measure due to their subjective nature i.e. thirst, motivation, consumer satisfaction. Therefore in research these hard to measure variables or concepts are broken down into dimensions or properties of the concept. Dimensions are then broken down into observable and measurable elements or the observable characteristic behavior.

An Example of Operationalizing the Concept – Achievement Motivation:

The concept of achievement motivation or the person exhibiting it would have five typical broad characteristics

i. These people would be driven by work to achieve their desired goals
ii. They would not relax at all times
iii. They prefer to work on their own
iv. They would seek moderate challenges and
v. They need feedback

From these characteristics, the observable behavior can be find i.e. the people driven by work would be constantly working, they would be very reluctant to take time off and they would persevering despite setbacks. No relaxation can be shown in the form of thinking of work even at home and not having any major hobbies. Working on their own would be translated into not liking slow and inefficient people and not liking even small mistakes. The last dimension feedback would translate into asking for feedback and demonstrating impatience for it. Now these elements can be asked form the respondent as he or she can more easily understands these rather than the nebulous concept. 

Once we have identified the hard to measure and easy to measure variables and converted the hard to measure variable into elements, scales can be applied in front of each statement. Scale can be a gross one or have a varying degree of sophistication. A scale is a tool by which individuals are distinguished as to how they differ from one another on the variables of interest. 




2. Types of Four Major Scales with Examples:

i. Nominal scale
ii. Ordinal scale
iii. Interval scale
iv. Ratio scale

i. Nominal Scale:

It allows us to qualitatively distinguish groups by categorizing them into mutually exclusive and collectively exhaustive sets i.e. the variable of gender and the nationality of individuals.

Examples:
Q.1 State your gender (Please tick)      Male/Female
Q.2 You are from (Tick only one)
      Pakistan
      Philippines 
      U.A.E.
      Nepal
ii. Ordinal Scale:

Ordinal scale rank orders the preferences but the magnitude of differences is not acknowledged.

Example:
Q.1 Rank the following holiday destinations in order of your preference, assigning 5 for the most preferred choice and 1 for the least preferred
Murree          ___
Nathia Gali    ___
Kaghan          ___
Skardu          ___
Gilgit             ___

iii. Interval Scale:

Interval scale lets us measure the distance between any two points on scale. Thus it allows us to perform certain arithmetical operations on the data collected.

Example:
Q.1 State the extent to which you agree with each of the following statements:

1=Strongly Disagree; 2=Disagree; 3=Neither Agree Nor Disagree; 4=Agree; 5=Strongly Agree

My car has a strong body	                     1     2    3    4    5
I feel protected inside my car                      1     2    3    4    5
My car’s safety systems are excellent         1     2    3    4    5
iv. Ratio Scale:

Ratio scale has an absolute zero point i.e. weighing balance.

Examples:
Q.1 State your age in years ________
Q.2 How many files you checked today (Mention the number please) _______ 
Q.3 I earn Rs. ________/month. 

Depending on the nature of variable, a questionnaire can have one or all the major scales in it but the tests applied to all of the scales are different. The following table describes various statistical operations which can be applied to each scale. To check a relationship you need to have questions with statements and scales for each variable in a theoretical framework.


	Scale
	Highlights
	Descriptive Statistics
	Inferential Statistics

	Nominal
	Difference
	Frequency in Each Category, Percentage in Each Category,  Mode
	Chi-Square test

	Ordinal
	Difference and Order
	Mode, Median, Range
	Rank Order Correlation

	Interval
	Difference, Order and Distance
	Mode, Median, Mean, Standard Deviation, Variance, Range
	Correlations, t, F

	Ratio
	Difference, Order, Distance and Unique Origin
	Mode, Median, Mean, Standard Deviation, Variance, Range
	Correlations, t, F


Table 6.1: Statistics Applied to Four major Scales.











3. Methods of Scaling Using Four Major Scale Types (Attitudinal Scales):

The way you measure the object/event/personal differences in accord with the attitudes these scales are of two types

i). Rating scales and 
ii). Ranking scales


i). Rating scales:

The rating scales tap down the subject’s responses for the behavioral elements/variables while assigning numbers and symbols – they have the response categories. Questions made from each rating scale are exhibited under each rating scales. 

a. Dichotomous Scale:

It has two options i.e. 
   Q.1  Do you go out for shopping daily      Yes/No
and
   Q.2  State your gender (Please encircle)      Male/Female

b. Category Scale:

 The category scale has multiple items and a single response is sought.

  Q.1   You work in (Tick only one)
      Rwp
      Isb
      Jhm
      Lhr  Office

Both above mentioned rating scales tap the responses on the nominal scale.

c. Likert Scale:

The respondents agree or disagree on a 5 point scale. This is an example of interval scale.
Q.1  State the extent to which you agree with each of the following statements:

1=Strongly Disagree; 2=Disagree; 3=Neither Agree Nor Disagree; 4=Agree; 5=Strongly Agree


My car has a strong body	                      1     2    3    4    5
I feel protected inside my car                       1     2    3    4    5
My car’s safety systems are excellent          1     2    3    4    5
[bookmark: _GoBack]
d. Semantic Differential Scale:

Bipolar attributes are identified in this scale and placed at the end of 5 or seven blanks equally distant thus it is also an example of interval scale.
Q.1 When you call someone over for interview, you give preference to (Tick the nearest blank according to your choice) him or her being

Neatly Dressed _   _   _   _   _   _   _ Shabbily Dressed
Well Combed Hair _   _   _   _   _   _   _ Unkempt Hair
Ironed Clothing _   _   _   _   _   _   _ Rumpled Clothing

e. Numerical Scale:
Just like semantic differential scale but uses numbers instead of blanks.
Q.1 Evaluate Honda Accords relative to the following pairs of attributes on the following scale:

Sporty		1   2	3    4 	5    6	7	Practical
Unreliable	1   2	3    4	5    6	7	Reliable
Saves Gas	1   2	3    4	5    6	7	Guzzling
Poor 		1   2	3    4	5    6	7	Handles
handling					well 

f. Itemized Rating Scale

The response to items is summated. The itemized rating scale can be balanced or an unbalanced rating scale depending on the anchors, if odd then unbalanced or even then a balanced rating scale. 
Q.1

                1                2                         3                                 4                 5
Very Unlikely      Unlikely          Neither Unlikely       Likely             Very Likely
                                                           Nor Likely

I would be opening a new account in some bank            ____
I would be interested in a car loan                                   ____
I would get a new ATM account                                     ____

g. Fixed or Constant Sum Scale:

Q.1 When buying a soap; give marks out of 100 to the importance you attach to (the aggregate should be 100)
Fragrance               ______
Color                      ______
Shape                     ______
Size                        ______
Texture of Lather   ______
Total                       ______
h. Staple Scale:

This scale simultaneously measures both the direction and intensity of the attitude under study
Q.1 How do you assess your company on the following three items
                        +3                         +3                        +3
                        +2                         +2                        +2
                        +1                         +1                        +1
          Adopting Modern     Coordination          Company
             Technology     among Employees    Development Future
                        -1                          -1                         -1
                        -2                          -2                         -2
                        -3                          -3                         -3

i. Graphic Rating Scale:

A graphical representation helps the respondent to indicate on this scale. 
Q.1 Point to the number which best describes your intensity of pain



                0 No Pain                                5 Moderate Pain                      10 Worst Possible Pain



ii. Ranking Scales:

Ranking scales tap the subject’s response by comparing and ranking given options. 
 
a. Paired Comparison:

The paired comparison scale is used when among a small number of objects respondents are asked to choose between two objects at a time. The paired choices for n objects would be 
[(n)(n-1)/2] Choices.
Q.1 Of the four soap brands mentioned here i.e. Lux, Rexona, Dove, and Fa, please select from each of the following pair, what would be your preference
Lux        Rexona
Lux        Dove
Lux        Fa
Rexona  Dove
Rexona   Fa
Dove      Fa






b. Forced Choice:

This scale enable respondents rank objects relative to one another
Q.1 Rank the following holiday destinations in order of your preference, assigning 5 for the most preferred choice and 1 for the least preferred
Aspen     ___
Florida    ___
London   ___
Bermuda ___
Hawaii    ___

c. Comparative Scale:

It provides a benchmark to assess attitudes toward the enquired product, event or situation.
Q.1 If you buy a Warid Sim as compared to Telenor; it is 
                   
                     More Useful            About the Same          Less Useful


4. Goodness of Measures:

It includes checking for the Reliability and Validity of the measuring instrument.  

I. Reliability: (Accuracy in Measurement)
 
Attest to the consistency and stability of a measuring instrument. This can be checked by the following two tests of the stability of measure and further two tests of measuring internal consistency.
A. Stability Measures:

a). Test – Retest Reliability
Correlation tests are applied after same respondents fill the questionnaire again after some time. 

b). Parallel Form Reliability
It is checked whether two instruments measuring the same concept are correlated.

B. Internal Consistency Measures:  

a). Inter-Item Consistency Reliability
It is checked whether the items measuring the same concept are correlated. The test utilized here is Cronbach’s coefficient alpha. Its higher value indicates more consistency. 

b). Split Half Reliability
The items are split into halves and correlated. 

II. Validity:
 
Evidence that the instrument, technique or process used to measure the concept does indeed measure the intended concept (Are we measuring the right thing?). It has the following three types 

A. Content Validity:

Does the measure have adequate and representative set of items? It can be checked by face validity.

a). Face Validity
Do experts validate that the instrument measure what its name suggests it measures?

B. Criterion Related Validity:

Does the measure differentiate in a manner that helps to predict a Criterion variable? This can be checked by concurrent and predictive validity. 

a). Concurrent Validity
Does the measure differentiate in a manner that helps to predict a criterion variable currently?

b). Predictive Validity
Does the measure differentiate individual in a manner as to help predict a future criterion.

C. Construct Validity:

Does the instrument tap the concept as theorized? It can be checked with convergent and discriminant validity

a). Convergent Validity
Do two or more instruments measuring the concept correlate highly?

b). Discriminant Validity
Does the measure have a low correlation with a variable that is supposed to be unrelated to this variable?










CHAPTER 8
Research Process – Step 6: Elements of Research Design
 (Element 9: Data Collection Methods)


1. Data Collection Methods

The primary data can be collected by four methods namely with the help of
i. Questionnaires 
ii. Interviews
iii. Observations
iv. Physical Measurement

2. Principles of Questionnaire Design

Following principles are important while developing the questionnaire

A. General Appearance or Getup of a Questionnaire:
General appearance or getup of the questionnaire counts much when it reaches the respondent. A good structured questionnaire has the following format
Section 1: A good introduction:
A short paragraph of 3-5 lines is typed in the beginning where the researcher introduces himself and the research topic. The language should be courteous ending with a confidentiality pledge.

Section 2: About yourself:
In this section the personal/demographic data of the respondent is collected covering age, gender, job title and address etc. (Please give instructions for completion where appropriate)

Section 3: About the phenomena:
The questions regarding dependent and independent variables are asked here. (Again give appropriate instructions for completion) and try to end with a courteous statement i.e.  “Thank you for your help/time” etc.
Principles of Wording
Principles of Measurement

B. Principles of Wording:

In principles of wording content and purpose of questions is checked, the language and wording of questionnaire should be according to the understanding of the respondent. You should also take care of the sequencing of questions and whether the questions are negatively or positively worded. Mostly in a structured questionnaire closed ended questions are asked with mentioned answer choices rather than open ended questions. Classification data, personal information demographic questions are also asked.
C. Principles of Measurement

In principles of measurement you should take care of scales and scaling, categorization and coding i.e. assigning numbers for computer entry and making data file and goodness of measurement i.e. reliability and validity already discussed. 

3. Type of Questions Which Should be Avoided While Making a Questionnaire:

Following type of questions should be avoided while developing a questionnaire

a. Double Barreled Questions:

Two things are asked simultaneously in a single question.

b. Ambiguous Questions:

These questions confuse the respondent and appear when researcher fails to break down hard to measure variable appropriately. 

c. Recall Dependent Questions:

These are the questions asked about the past in present and may introduce bias. Best option would be to check the records. 

d. Leading Questions:
     
These questions are framed in such a way as to lead the respondent towards the desired answer. Some interview questions might be suggestive and hence leading.

e. Loaded Questions:

These questions emotionally charge or excite the respondent which is against the ethics in research and fail to give right answer. 

f. Socially Desirable Questions:

These questions are ethically and morally incorrect. 

4. Data Collection through Interviews:

Here the things to remember are the questioning technique, funneling i.e. general topics are discussed first and then specificity is introduced. The questions should be as unbiased as possible; the researcher should clarify issues and help the respondent think through issues. Lastly for remembering what has passed in the interview the researcher should take notes. Interviews can be taken face to face or on the telephone known as the telephone interviews.

The advantages of face to face interviews are that a researcher can adapt, clarify and ensure understanding. He/she can pick up nonverbal cues. But the disadvantages are that he has a geographical limitation, costs are higher and the anonymity cannot be ensured.

The advantage of telephone interviews is the ease of its undertaking. Respondents are more comfortable when interviewer is not around and more people can be interviewed in less time and less cost. The only disadvantage is that the interviewee can terminate interview without warning. 

5. Focus Groups & Panel Surveys

Another method of primary data collection is the focus groups and panel surveys. In focus groups 8-10 members (Experts) are selected and put up in a circular position on chairs. Moderator or researcher has a leading role which guides the discussion and every one speaks in turn on a topic. The duration is from 15 min – 2 hours. Spontaneous responses are sought and the discussion occurs only once. Example of it may be that a woman entrepreneur likes to know which kind of bags the ladies would be interested in. The difference between focus groups and panel surveys is that in panel surveys, meeting of members takes place more than once an example is that of television viewing panels. It has two types – static panels and dynamic panels. The difference between the two is that static panels have same members in every meeting while in dynamic panels the members change over the period of time.

6. “Observation” or Observational Surveys

The observation and observational surveys can be categorized as either participant observer versus non-participant observer and structured versus unstructured observational studies.

A. Participant Observer vs. Non-Participant Observer:

a. Participant Observer:
   
The researcher becomes the part of the group which is investigated i.e. he/she joins as a laborer to study labor issues at construction sites. Sometimes may work as a spy. This type of survey is useful in ethnographic studies.

b. Non-Participant Observer:

Do not become part of the group i.e. a researcher takes permission from senior authorities, sits in the corner and observes day to day activities. 

B. Structured vs. Unstructured Observational Studies:

a. Structured Observational Studies:

Structured observational studies have a predetermined format. Researcher has to design a format according to the research topic. Variables are identified on which data is gathered.
B. Unstructured Observational Studies:

In this type of observational studies researcher has no idea what will happen. The events are noted down in a diary as they happen. Example of it may be toy preferences of group of prep level children in a nursery. 

C. Data Collection through Mechanical Observation:

Data can also be gathered through mechanical observation as with the help of cameras and CCTVs, optical scanners of bar codes and tracking systems on websites. 

D. Some Issues and Drawbacks of Observational Studies:

It is necessary for the observer to be physically present often for prolonged periods of time and there might be recording errors, memory lapses and errors in interpreting activities. Observer’s observers are trained and inter observer reliability is sought to make observational studies better and error free.  


7. Physical Measurement:

While taking physical measurements it is necessary to determining the measurement properties of the instrument which are utilized. The researcher should monitor whether the instrument satisfies accuracy requirements, he has to select a measurement instruments fulfilling the predefined requirements and has to assure whether the equipment is still working properly for each measurement taken.


























Section III















CHAPTER 9
Experimental Designs


1. Experimental Designs:

Experimental designs are set up to examine possible cause and effect relationship among variables. To establish that variable x causes variable y, all three of the following conditions should met:

i. Both x and y should co-vary i.e., When one goes up, the other should also simultaneously go up (or down).
ii. X (the presumed causal factor) should precede Y. In other words, there must be a time sequence in which the two occur. 
iii. No other factor should possibly cause the change in the dependent Variable Y. 

To establish causal relationship between two variables in an organizational setting, several variables that might co-vary with the dependent variable have to be controlled. This would then allow us to say that variable x alone causes the dependent variable. It is also necessary to manipulate the independent variable so that the extent of its causal effects can be established. Experimental designs fall into two categories: 

a. Experiment done in an artificial or contrived environment, known as Lab Experiments. 

b. And those done in the natural environment in which activities regularly take place, known as Field Experiments. 

2. Manipulation of Independent Variable:

Manipulation simply means that we create different levels of the independent variable to assess the impact on the dependent variable.

Example: 

If we want to test the theory that depth of knowledge of various manufacturing technologies is caused by rotating the employees on all the jobs on the production line and in the design department, over a four-week period. Then we can manipulate the independent variable, “Rotation of employees” by rotating one group of production workers and exposing them to all the systems during the four-week period, rotating the other group only partially during the four weeks (i.e., Exposing them to only half of the manufacturing technologies), and leaving the third group to do what they are currently doing, without any special rotation.      



3. Control:

When we postulate cause and effect relationships between two variables X and Y, it is possible that some other factor, say Z, might also influence the dependent variable. In such a case, it will not possible to determine the extent Y occurred only because of X, and to what extent Y was additionally influenced by the presence of the other factor.

Example:

HRD manager arrange for special training in creating web pages to the set of newly recruited secretaries that such training would cause them to function more effectively. Some of the new secretaries might function more effectively than others-------possibly because they have had previous experience of creating web pages. Here in this example previous experience is the variable that needs to be controlled. This can be done by excluding those secretaries from training who have already some experience of it.

Techniques for Controlling Contaminating, Exogenous or “Nuisance” Variables are

a. Control through Elimination or Exclusion:

Those subjects possessing the contaminating variable are excluded or eliminated from the experimental and control groups as in the example stated above experienced secretaries were eliminated from these groups. 

b. Making Matching Groups:

One way of controlling the contaminating or “nuisance” variable is to match various groups by taking the confounding characteristics and deliberately spreading them across groups. 

Example:

If there are 20 women among the 60 members, then each group will be assigned 5 women, so that the effects of gender are distributed across the four groups.

c. Randomization:

Another way of controlling the contaminating variables is to assign the 60 members randomly to the four groups that is every member would have known and equal chance of being assigned to any of these four groups.

Example: 

For instance we might throw the names of the 60 members into hat and draw their names. The first 15 names may be assigned to the first group, the second 15 to the second group, and so on.

4. Internal Validity and External Validity of the Experiments:

Internal validity refers to the confidence we place in the cause and effect relationship. In other words, it addresses the question, “To what extent does the research design permits us to say that the independent variable x causes a change in the dependent variable y.” In the research with high internal validity, we are relatively better able to argue that the relationship is causal.

External Validity refers to the extent of generalizability of the result of a causal study to other setting, people or events, and internal validity refers to the degree of our confidence in the causal effects (i.e., that variable x cause variable y).

Field Experiments have more external validity (i.e., the result are more generalizable to other similar organizational settings) but less internal validity. In the Lab Experiments, the reverse is true. The internal validity is high but the external validity is rather low.

5. Factors Affecting Internal Validity

Even the best designed lab studies could be influenced by factors that might affect the internal validity of the lab experiment. These possible confounding threats pose a threat to internal validity. The seven major threats to internal validity are:

i. History Effects
ii. Maturation Effects
iii. Testing Effects
iv. Instrumentation Effects
v. Selection Bias Effects
vi. Statistical Regression Effects
vii. Mortality Effects

i. History Effects:

Certain events or factors that would have an impact  on the independent variable - dependent variable relationship might unexpectedly occur while the experiment is in progress, and this history of events would confound the cause and effect relationship between the two variables, thus affecting the internal validity.

ii. Maturation Effects:

Cause and effect inferences can also be contaminated by the effects of the passage of time - another uncontrollable variable. Such contamination is called maturation effects. Examples of maturation effects processes could include growing older, getting tired, feeling hungry, and getting bored.




iii. Testing Effects:

Frequently, to test the effects of a treatment, subjects are given pretest (e.g., a short questionnaire eliciting their feelings and attitudes). That is, first a measure of the dependent variable is taken (the pretest), then the treatment is given, and after that a second test, called the posttest, is administered. The difference between the posttest and pretest is then attributed to the treatment. However, the very fact that respondents were exposed to the pretest might influence their response on the posttest, which would adversely impact on internal validity.  

iv. Instrumentation Effects:

Instrumentation effects are another source of threat to internal validity. These effects might arise because of a change in the measurement instrument between pretest and posttest, and not because of the treatment’s differential impact at the end.

v. Selection Bias Effects: 

The threat to internal validity could also come from improper or unmatched selection of subjects for the experimental and control groups.

vi. Statistical Regression Effects:  

Statistical regression occurs when members chosen for the experimental group have extreme scores on the dependent variable to begin with.

vii. Mortality Effects:

Another confounding factor on the cause and effect relationship is the mortality or attrition of the members in the experimental or control group or both, as the experiment progresses. When the group composition changes overtime across the groups, comparison between the groups becomes difficult because those who dropped out of the experiment may confound the result.

6. Types of Experimental Designs:

A. Quasi-Experimental Designs:

Some studies expose an experimental group to a treatment and measure its effects. Such an experimental design is weakest of all designs, and it does not measure the true cause and effect relationship. This is because there is no comparison between groups or any recording of the status of the dependent variable as it was prior to the experimental treatment and how it changed after the treatment. In the absence of such control, the study is of little scientific value in determining the cause and effect relationship. Hence such a design is referred to as a quasi-experimental design. Its two types are mentioned below



i. Pretest and Posttest Experimental Group Design:

An experiment group (Without a control group) may be given a pretest, expose to a treatment, and then given a posttest to measure the effects of the treatment.

Posttests Only With Experimental and Control Groups:

Some experimental designs are set up with an experimental and control group, the former alone being exposed to a treatment and not the later. The effects of the treatment are studied by assessing the difference in the outcomes - that is, the posttest scores of the experimental and control groups.

B. True Experimental Designs:

Experimental designs, which include both the treatment and control groups and record information both before and after the experimental group is exposed to the treatment, are known as true experimental designs. Following four types are included in the course

i. Pretest and Posttest Experimental and Control Groups Designs:

These experimental designs include both pretest and posttests of experimental and control group.  The treatment effects are calculated by subtracting pretest value of experimental group from its posttest value and then subtracting the difference in value of control group of posttest and pretest from the remainder value. 

ii. Solomon Four-group Design:

The important feature of Solomon four-group design is the presence of two experimental groups and two control groups. One experimental and one control group are not given pretests. Here the effects of treatment can be calculated in several different ways. 

iii. Double Blind Studies:

Placebos i.e. sugar filled capsules are given to control group instead of real medicine and then effects of treatment are seen on both control and experimental groups to check for psychological effects in pharmaceutical studies where new medicines are developed and tested. 

iv. Ex-Post Facto Designs:

Here there is no manipulation of the independent variable in the lab or field setting. Subjects exposed to and not exposed to stimulus are studied before and after the stimulus but after some lapse of time. 




7. Simulations:

An alternative to lab and field experimentation currently being used in business research is simulation. Simulation uses model-building technique to determine the effects of changes, and computer based simulation are becoming popular in business research. A simulation can be thought of as an experiment conducted in a specially created setting that resembles the natural environment in which activities are usually carried on. In that, the sense simulation lies somewhere between a lab and a field experiment, insofar as the environment is artificially created but not far different from “reality”. Participants are exposed to real world experiences over a period of time, lasting anywhere from several hours to several weeks, and they can be randomly assigned to different treatment groups.



































CHAPTER 10
Sampling Design



1. Sampling Terminology:

a. Sampling Definition:

“The process of selecting the right individuals, objects or events for study in a research is known as sampling”.

b. Population:

Population refers to the entire group of people, events or things of interest that the researcher wishes to investigate. It is denoted by N.

c. Element:

Single member of population is called an element.

d. Sample:

Sample is the subset of a population and is denoted by n. 

e. Subject:

Single member of sample is your research subject.

f. Population frame:

Listing of elements from which sample is drawn is known as population frame.

2. Reasons for Sampling and Representativeness of Samples:

i. Entire elements cannot be asked questions.
ii. It would exhaust time and money.
iii. Even if we get the data its examination and testing would be near impossible. 
iv. If we want to check the life of batch of bulbs; if we check them all, no bulb will remain for selling. 
v. Nevertheless the sample should be representative of the population i.e. population parameters should match sample statistics. 
vi. Variables like height and weight are generally normally distributed in a population i.e. the extreme values are low as compared to mean values therefore a true representative sample should also show the same characteristics.
3. Which Sampling Design to Choose:

It depends upon what is the relevant target population, what are the parameters you like to investigate, availability of time and money, stage in research process, sample size required and very importantly the presence of sampling frame. Sampling design techniques fall in two categories i.e. probability and non-probability sampling designs.

4. Probability and Non-Probability Sampling Techniques:

I. Probability Sampling:

When elements in a sample have a known chance or probability of being chosen/getting selected in a sample. This sampling design is followed when we require more generalizability from the results. It has two important types

A). Simple Random Sampling.
B). Complex Probability Sampling.   

A). Simple Random Sampling:
   
This can be done with the help of simple hat and chit method. The names of elements of population are taken from the population frame, written on pieces of chit individually then folded and put in a box and then the box is shaken. The names forming sample are drawn out. Another way is the use of table of random numbers. 

B). Complex Probability Sampling:   

As the name suggests, the sampling techniques categorized here are more complex and there is restricted probability as compared to unrestricted probability of simple random sampling. This is a more efficient technique in cases where the previous technique is not a viable option. It has the following four types

i). Systematic Sampling:

Every nth element is chosen as a sample from the population frame i.e. from the enrollment register. Population size divided by nth element gives you the sample size i.e. if population is 400 and n is 4 then the sample size would be 100. In this technique the researcher should lookout for systematic bias which is whether every fourth individual is of the same type in case of students very hard working or a student with a high score then the sample would not represent the whole population. 

ii). Stratified Random Sampling: (Layered)

A good method if your population is stratified or layers exist i.e. top level, middle and line managers. There exists homogeneity within group and heterogeneity among groups. After the classification of layers, the samples are made with the help of simple random sampling or systematic sampling. It has two sub-types namely

a). Proportionate Stratified Random Sampling

Proportionate stratified random sampling is the sampling technique where a percentage of subjects are selected from each layer i.e. 20% or 30% etc. 

b). Disproportionate Stratified Random Sampling

In disproportionate stratified random sampling, the subjects from each layer of population are not selected according to a single percentage. 

iii). Cluster Sampling:

Cluster sampling is a sampling technique used when "natural" groupings are evident in a statistical population. It is often used in marketing research. More heterogeneity is observed within group and more homogeneity among groups i.e. sample taken from different sectors in Islamabad or building blocks in a city. 

a). Single Stage and Multistage Cluster Sampling 

Two-stage cluster sampling, a simple case of multistage sampling, is obtained by selecting cluster samples in the first stage and then selecting sample of elements from every sampled cluster.

b). Area Sampling

The area sampling design constitutes geographical clusters. The examples is cluster sampling done at districts, tehsils and city blocks level. 

iv). Double Sampling:

A sub-sample of the primary sample is made to study phenomena in more detail i.e. we select hundred individuals to fill out the questionnaire and from these hundred individuals we selected twenty-five individuals for the interviews and further clarifications.

II. Non-Probability Sampling Techniques:

Elements of population do not have any probability for being chosen in a sample. The generalizability is low here. It has following two types

A. Convenience Sampling:
  
The members of population who are conveniently available are asked questions or interviewed. Example of it may be who so ever likes to answer questions at a marketing fair etc. 
B). Purposive Sampling:

The salient feature of this type of sampling technique is that the data is gathered from specific target groups. It has again two types

i). Judgment Sampling:

Judgment sampling is used in cases where the specialty of an authority or researcher can select a more representative sample that can bring more accurate results than by using other probability sampling techniques. The process involves nothing but purposely handpicking individuals from the population based on researcher's knowledge and judgment i.e. in a study where a researcher wants to know what it takes to graduate with 3.8 CGPA and above in college, the only people who can give the researcher first hand advise are the individuals who graduated with this much CGPA and above. With this very specific and very limited pool of individuals that can be considered as a subject judgment sampling is used. 

ii). Quota Sampling:

This is a type of stratified random sampling done on a convenience basis.  

5. What should be an Ideal Sample Size?
     
The sample size depends on the variability in the population, the precision and accuracy desired, confidence level desired i.e. how certain we are that our estimates hold true for the population and the type of sampling technique used. Sample size more than 30 and less than 500 is appropriate for most research. We can use the formula Sx bar = S/under root n. Where Sx bar is the standard error or precision offered by the sample, S is the standard deviation of sample and n is the sample size. The formula tells us that if the standard deviation value is high then we need to have a larger sample size. 

Krejcie and Morgan Table for Determining the Sample Size: 

For practical purposes we can use Krejcie and Morgan Table devised by the scientists in 1970 for determining the sample size which is given as under where N is the population size and S is the sample size.
[image: http://www.kenpro.org/wp-content/uploads/2013/10/krejcie-and-morgan-table-of-determining-sample-size.png]































CHAPTER 11
Data Analysis


1. Introduction to Data Analysis Process:

After quantitative data collection from any method as mentioned before you should create a data file in appropriate software and get the data ready for analysis. This includes editing data which is done by checking the following

i. Incompleteness/omissions:

Incompleteness/omissions are studied by checking whether a respondent failed to answer the parts of a questionnaire. The researcher has to decide what should be done if this was the case. 

ii. Inconsistencies:

The respondent here failed to understand parts of or a complete questionnaire and has attempted hurriedly.

iii. Legibility:

There are problems of handwriting which cannot be understood or it is not clear where did the respondent intend to mark on numbers. 

iv. Coding and Categorizing Data:

If there were negatively worded questions in a questionnaire, their order of numbers on scale should be reversed. Also in front of nominal scale variable categories numeric values are assigned for the ease of filling in a data file. 

2. Statistical Data Analysis:

Its two types are mentioned below

A. Descriptive Statistics or Univariate Analysis:

The univariate analysis refers to the analysis of one variable at a time. This analysis describes a single variable or phenomena of interest.

B. Inferential Statistics or Bivariate and Multivariate Analyses: 

In bivariate statistical analysis the two variables are analyzed at a time in order to understand whether or not they are related. The hypotheses are tested applying this technique.  Multivariate analyses are the statistical procedures that simultaneously analyze multiple measurements (Three or more variables) on each individual or object under study. It is the further extension of bivariate statistical procedures.

3. Methods of Descriptive Analysis:

I. Frequencies:

Occurrence of number of times of a phenomenon is termed as its frequency. The percentages can be counted and bar charts and pie charts can be drawn out from this calculation i.e. by frequency count this can be understood that in 100% observations, 40% respondents are male and 60% female. 

II. Measures of Central Tendency:

In statistics, a central tendency or, more commonly a measure of central tendency is a central or typical value for the observations. Measures of central tendency are often colloquially referred to as averages. Central tendency can be calculated with the help of the mean, median and mode. 

i. The Mean (Average):

The sum of all measurements divided by the number of observations in the data set is called mean. We can calculate averages for interval scale and ratio scale data only i.e. average age of a number of observations is 33.6 years or nearly 34 years.

ii. The Median (Midpoint):

It is the middle value that separates the higher half from the lower half of the data set. The method of calculating it is to arrange all values in ascending or descending order and find the midpoint. In median the inflation or deflation by extreme members is controlled. It can be employed for interval, ratio and ordinal scale variables.

iii. Mode (The value occurring most frequently):

It is the most frequent value in the data set. This is the only central tendency measure that can be used with nominal data, which have purely qualitative category assignments.

III. Skew ness and Kurtosis:

The skewness of a distribution is measured by comparing the relative positions of the mean, median and mode. The distribution is symmetrical if Mean = Median = Mode. The distribution is skewed right i.e. right tail longer than left when median lies between mode and mean, and mode is less than mean and the distribution is skewed left when left tail is longer than right i.e. median lies between mode and mean, and mode is greater than mean.

In statistics, kurtosis is a measure of the "peaked ness" of the distribution or observations. The data is leptokertic if the peak is pronounced, mesokurtic when normal and platykurtic when below normal.  

IV. Measures of Dispersion:

In statistics, measures of dispersion denotes how stretched or squeezed a distribution is. Common examples of measures of dispersion are the variance, standard deviation and range. Simply measures of dispersion try to find variability in a set of observations. 

i. Range:
                
It is the difference between the maximum and minimum value i.e. if in a study the maximum time spent on cardiovascular equipment is 50 minutes and minimum 25 minutes then the range is 25. And if on weight machines maximum time spent is 60 minutes and minimum 10 minutes then the range is 50 minutes which shows greater spread of data in case two.  

ii. Variance:

Variance is always non-negative; a small variance indicates that the data points tend to be very close to the mean and hence to each other, while a high variance indicates that the data points are much spread out around the mean and from each other. Its formula is (n1-x)2+(n2-x)2 (n3-x)2/N. If the company A product sales for three months is = 30, 40, 50 and company B product sales are = 10, 40, 70 then variance for company A = 66.7 and variance for company B = 600 hence a more spread out around the mean. 

iii. Standard Deviation:

In statistics and probability theory, the standard deviation (SD) measures the amount of variation or dispersion from the average. It can be calculated by taking under root of variance i.e. in our case for company A 66.7 under root = 8.167 and company B 600 under root = 24.495 hence more amount of variation or dispersion from the average. It is observed that all observations fall within three standard deviations of mean, 90% observations fall within 2 standard deviations of mean and more than 50% observations fall within 1 standard deviation of mean. 

4. Methods of Bivariate and Multivariate Analysis:

I. Contingency Tables:

The cross tabulation/contingency table is like a frequency table but it allows two variables to be simultaneously analyzed so that patterns of association can be searched between them i.e. two variables like gender and reasons for visiting gym caught on category or nominal scale can be analyzed simultaneously.



II. Chi-Square Test: 

A chi-square test also referred to as x² test is any statistical hypothesis test in which the sampling distribution of the test statistic is a chi-square distribution when the null hypothesis is true. It is commonly used to compare observed data with data we would expect to obtain according to a specific hypothesis i.e. our expected values. Its formula is (oij – eij)2 / eij where oij are the observed values and eij are the expected values. Chi square tests are used for variables caught on nominal scale and shows association between two variables. 

Example: 

Q.1 The observed values (In bold) for two variables watching television and shift of the worker is provided in the table of observed values; with their help infer whether there is any association between the two variables at 0.05 significance level?

Table of Observed Values
	
	Do Watch Television
	Do Not Watch Television
	Total

	Morning Shift
	45
	5
	50

	Evening Shift
	47
	3
	50

	Night Shift
	40
	10
	50

	Total
	132
	18
	150


Table of Expected Values
	
	Do Watch Television (B1)
	Do Not Watch Television
(B2)
	Total

	Morning Shift (A1)
	132x50/
150 = 44
	6
	50

	Evening Shift (A2)
	44
	6
	50

	Night Shift (A3)
	44
	6
	50

	Total
	132
	18
	150




X2 - Statistical Table Example
	oij
	eij
	oij-eij
	(oij-eij)2
	(oij-eij)2 /eij

	45
	44
	1
	1
	0.02

	47
	44
	3
	9
	0.2

	40
	44
	-4
	16
	2.66

	5
	6
	-1
	1
	0.16

	3
	6
	-3
	9
	1.5

	10
	6
	4
	16
	2.66

	150
	150
	-
	-
	7.2



Ho = The two criteria are independent
Ha = The two criteria are associated with one another
Level of significance α = 0.05
Test Statistics Used is
x2 = 3εi=1 2εj=1 (oij – eij)2 / eij 
Degree of Freedom: (3-1)(2-1)
                                    2x1 = 2
From the table critical region x2 0.05,(2) =5.99
X2 Cal = 7.2
As x2 Cal > x2 0.05,(2) 
                       7.2>5.99
The Null hypothesis failed to get substantiated
“The data provided statistical association between the variables of interest”.

III. Correlations:

Pearson’s correlation is a statistical technique that can show whether and how strongly pairs of variables are related. For example whether height and weight (Both can be captured on ratio scale though you can calculate correlations for interval scale variables as well) are related and with how much magnitude and direction.  Thus the correlation coefficient r is the quantitative description of the magnitude and direction of the linear relationship between two variables which has a values ranging from -1 to 0 to +1. Minus 1 exhibiting perfect negative relationship, zero, no relationship and plus 1 perfect positive relationship. If the r value comes to be 0.082 at 0.001 significance level then there is strong positive correlation between the variables studied and we can say that in our population the taller individuals tend to have higher weight and vice versa. Correlation coefficient can be calculated between readings of two variables x and y i.e. height and weight according to the following formula




Spearman’s rank correlation is much like Pearson’s correlation which is used for the data collected on interval and ratio scales whereas Spearman’s rank correlation is used for the data acquired on the ordinal scale.  

IV. Regression Analysis:

Regression analysis is used to understand the nature of the relationship between two or more variables i.e. whether a dependent or response variable (Y) is related to one or more independent or predictor variables (Xs). The object of this analysis is to build a regression model relating dependent variable to one or more independent variables. The model can be used to describe, predict, and control variable of interest on the basis of the independent variables. The regression model between two variables Y and X can be described with the help of equation 

                                                                   Yi = βo + β1 xi + εi 

Where Y is the dependent variable, X, the independent variable, βo is the intercept i.e. the mean value of dependent variable (Y) when the independent variable (X) is zero; β1 is the model parameter i.e. the slope that measures change in mean value of dependent variable associated with a one-unit increase in the independent variable and εi is the error term that describes the effects on Yi of all factors other than value of Xi. More than one independent variable is included in a multiple linear regression model. 

V. ANOVA:

You might guess that the size of maple leaves depends on the location of the trees. For example, that maple leaves under the shade of tall oaks are smaller than the maple leaves from trees in the prairie and that maple leaves from trees in median strips of parking lots are smaller still. To test this hypothesis you collect several (say 7) groups of 10 maple leaves from different locations. Group A is from under the shade of tall oaks; group B is from the prairie; group C from median strips of parking lots, etc. Most likely you would find that the groups are broadly similar, for example, the range between the smallest and the largest leaves of group A probably includes a large fraction of the leaves in each group. Of course, in detail, each group is probably different: have slightly different highs, lows, and hence it is likely that each group has a different average (mean) size. Can we take this difference in average size as evidence that the groups in fact are different (and perhaps that location causes that difference)? Note that even if there is not a "real" effect of location on leaf-size (the null hypothesis), the groups are likely to have different average leaf-sizes. The likely range of variation of the averages if our location-effect hypothesis is wrong, and the null hypothesis is correct, is given by the standard deviation of the estimated means i.e. SD/N½. 

In this formula SD is the standard deviation of the size of all the leaves and N (10 in our example) is the number of leaves in a group. Thus if we treat the collection of the 7 group means as data and find the standard deviation of those means and it is "significantly" larger than the above, we have evidence that the null hypothesis is not correct and instead location has an effect. This is to say that if some (or several) group's average leaf-size is "unusually" large or small, it is unlikely to be just "chance". The comparison between the actual variation of the group averages and that expected from the above formula is expressed in terms of the F ratio:

F = (Found variation of the group averages) / (Expected variation of the group averages)

Thus if the null hypothesis is correct we expect F to be about 1, whereas "large" F indicates a location effect. How big should F be before we reject the null hypothesis? P reports the significance level.

VI. Independent Sample t-test:

The independent-samples t-test compares the means between two unrelated groups on the same continuous, dependent variable. For example, you could use an independent t-test to understand whether first year graduate salaries differed based on gender (i.e., your dependent variable would be "first year graduate salaries" and your independent variable would be "gender", which has two groups: "male" and "female"). Alternately, you could use an independent t-test to understand whether there is a difference in test anxiety based on educational level (i.e., your dependent variable would be "test anxiety" and your independent variable would be "educational level", which has two groups: "undergraduates" and "postgraduates"). Independent Sample t-test can be further understood with the help of example

Example Question: A recent EPA study compared the highway fuel economy of domestic and imported passenger cars.  A sample of 15 domestic cars revealed a mean of 33.7 mpg with a standard deviation of 2.4 mpg.  A sample of 12 imported cars revealed a mean of 35.7 mpg with a standard deviation of 3.9.  At the .05 significance level can the EPA conclude that the mpg is higher on the imported cars?  (Let subscript 1 be associated with domestic cars.)
Solution of Example Question:
Step 1: Ho μ2< μ1 and Ha μ2> μ1
Step 2: The significance level is .05
Step 3: H0 is rejected if t<-1.708 (From table), df=25 
Step 4: t value calculated with the help of formula i.e. t obtained = -1.64 
Step 5: H0 is not rejected. There is insufficient sample evidence to claim a higher mpg on the imported cars.  

VII. Paired Sample t-test:

Paired samples t-tests typically consist of a sample of matched pairs of similar units, or one group of units that has been tested twice or a repeated measures t-test. An example of the repeated measures t-test would be where subjects are tested prior to a treatment, say for high blood pressure, and the same subjects are tested again after treatment with a blood pressure lowering medicine. This can be understood with the help of following example

Example Question: An independent testing agency is comparing the daily rental cost for renting a compact car from Hertz and Avis.  A random sample of eight cities is taken and the following rental information obtained.  At the .05 significance level can the testing agency conclude that there is a difference in the rental charged?










Example Solution:
Step 1: Ho μd=0 andHa μd ≠0
Step 2: The significance level is .05.
Step 3: H0 is rejected if t<-2.365 or t>2.365 (From the table)
Step 4: Calculated t=avg. of dif/[sd/√n] t=(1.00)/[3.162/√8]=0.89
Step 5: H0 is not rejected. There is no significant difference in the rental charged.


VIII. Contents of the Research Proposal & Report:

The following headlines should be included when developing research proposal and report

1.A. Research Proposal
       1.A.1. Problem Statement:
                  Background of the problem
       1.A.2. Research Objective:
                   What the research is actually going to do
                   How it solves the problem
       1.A.3. Importance/Benefits:
                   Mention in points
       1.A.4. Research Design
                   1.A.4.1. Elements of research design in brief
                   1.A.4.2. Research Instrument:
                                 Approximate number of questions, sample size, mail/hand 
                                 delivered, geographical premises 
                    1.A.4.3. Pilot test if any
        1.A.5. Data Analysis
        1.A.6. Result & Deliverables
        1.A.7. Budget
                    1.A.7.1. Time
                    1.A.7.2. Money

Writing Research Report

1.B. Abstract
          1.B.1. Research Topic
          1.B.2. Data and methods utilized  
          1.B.3. Summary
          1.B.4 Conclusion

2. Research Topic and Introduction
3. Literature Review
4. Theoretical Framework
5. Hypotheses
6. Methodology
7. Data Findings and Analysis
8. Conclusion
9. Limitations
10. Discussion & Recommendations
11. References
12. Appendix
           12.1. Research Correspondence if any
           12.2. Research Instrument:
                    The Questionnaire
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