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The scientific approach implements the following steps 
· Gathering information
· Processing information
· Developing hypotheses
· Testing hypotheses
· Accepting or rejecting a theory

Scientific approach and Critical Thinking 
The scientific approach enables a person to thoroughly and exhaustively examine an issue. The aim sometimes is to develop new knowledge, develop a new insight, shape procedures, understand and influence. 
 
Feldman (2005) explains four elements when trying to develop any explanation. He defines explanations as the search for understanding. When a person tries to comprehend something one does not understand, or to evaluate someone else’s explanation, the framework used is for developing and evaluating an explanation. 
 
The four elements for evaluating an explanation include: 
a) Gathering information 
At this stage, one tries to gather as much detail as possible; pursue as many resources as possible; is or should be alert to the type of information one looks for. The sources of information are from first hand and second-hand sources: 
i) Personal experience: One’s own or others’ observations. 
ii) Documents: statistical information, reports and other writings. 
iii) Artefacts: Any relevant physical materials such as office equipment, products, software, services or other manufactured goods. 
b) Processing information 
This involves acting on the information. One manipulates it, grapples with it, and reflects upon it. Processing of information is done through deduction or induction. At this stage processing errors may occur. The errors can be through: stereotyping; self-delusion; attribution error; excessive focus. 
 
c) Developing hypotheses 
As one gathers or processes information, one begins to develop answers to the question by making a speculation- a hypothesis- to guide our questioning. A hypothesis can be regarded as an assumption or tentative answer. When an assumption is stated at the beginning one is using the deductive approach. If a theory is formulated at the end without the need to test a theory as such, it is inductive.  
d) Testing hypotheses 
Once you develop hypotheses, you can test it to see if it is consistent with all evidence. At the same time, look for evidence that might invalidate the hypothesis(es). When comparing and evaluating a hypothesis, you should check if some alternative hypothesis fits better with the evidence. Ultimately a good hypothesis will: appear believable; explain all relevant facts; be better than alternative explanations in giving clear reasons for the situation. 
 
A more elaborate approach 
The following is a more elaborate approach used in the context of research projects which combines scientific thinking with explanations: 
1. Defining the problem 
A problem arises after a negative situation occurs or an unexplained occurrence. Defining a problem can also be due to questioning norms or observation of phenomena. A problem is the beginning point in any scientific process. The problem needs to be stated in clear and explicit terms before proceeding to the next step(s). One cannot study something he/she does not know. Clear conceptualization becomes crucial. Defining a problem at times presumes taking a particular perspective-point of view. There is need to be explicit about the perspective and why a particular perspective is taken. A person studying some aspects of tourism may decide to evaluate it from an ecological perspective, another from an economic perspective, while another from a technological perspective. 
 
2. Defining the main question, or question at issue 
One must ask a meaningful question or identify a significant problem, and one should be able to state the problem or question in a way that it is conceivably possible to answer it. Any attempt to gain knowledge must start at this stage. It is possible for emotions and outside influences to come in. For example, all scientists are very curious about nature, and they have to possess this emotional characteristic to sustain the motivation and energy necessary to perform the hard and often tedious work of science. Other emotions that can enter are excitement, ambition, anger, a sense of unfairness, happiness, and so forth.  Note that scientists have emotions, some in high degree; however, they don't let their emotions give false validity to their conclusions and, in fact, the scientific method prevents them from trying to do this even if they wished (Schafersman, 1997). 
 
Scientists must choose which problems to work on, they decide how much time to devote to different problems, and they are often influenced by cultural, social, political, and economic factors. Scientists live and work within a culture that often shapes their approach to problems; they work within theories that often shape their current understanding of nature; they work within a society that often decides what scientific topics will be financially supported and which will not; and they work within a political system that often determines which topics are permitted and financially rewarded and which are not. The subject, Principle of Ethics, helps one delineate which issues pertain to the nature/natural law and which to positive law. A Scientific approach has to be ethical. 
 
The phrasing of the main question can only happen after one identifies the substantial issues and accidental issues. A definition of the main question follows the identification of the problem. The art of identifying substantial issues is developed after a series of observations and experience. A student needs to be able to identify what is critical from what is secondary. 
3. Defining the sub-questions 
Sub-questions are defined after splitting the main problem into its constituent parts. Subquestions cannot be defined if a conceptual understanding of the main issue(s) is/are incomplete or unclear. A problem which is aimed at investigating whether employees are motivated in a certain company and the effects of the motivation on overall earnings cannot be done if the concept of motivation is unclear. For example, some students may decide to use Douglas McGregor’s theory, Elton Mayo’s or even Maslow’s theory. Each of these scholars explains motivation differently. Splitting motivation into its constituent parts provides a 
solution, or rather, a method of defining sub-questions.  
4. Describing the possible hypotheses 
A hypothesis is a tentative explanation. In science, this suggested solution or answer is called a scientific hypothesis and is one of the most important steps a scientist can perform, because the proposed hypothesis must be stated in such a way that it is testable. Note, stating a hypothesis is 
mainly used in positivistic approaches.  
 
A scientific hypothesis is an informed, testable, and predictive solution to a scientific problem that explains a natural phenomenon, process, or event. In critical thinking, as in any science, your proposed answer or solution must be testable; otherwise it is essentially useless for further investigation. Most individuals―noncritical thinkers all--stop here, and are satisfied with their first answer or solution, but this lack of skepticism is a major roadblock to gaining reliable knowledge. While some of these early proposed answers may be true, most will be false, and further investigation will almost always be necessary to determine their validity (Schafersman, 1997). Reduction in tourism earnings may be due to global economic crisis, but it may also be due to reduced advertisements, negative publicity in foreign media, insecurity or a combination of factors. In order to know which factor is the cause, it is important to be patient and consistent. 
 
A hypothesis in quantitative research is derived from the sub-questions. Hypotheses can be null or alternate. A null hypothesis is true when there is no effect on the variables observed and alternate hypothesis [opposite of null hypothesis] is true when an effect or change on the variables has been observed. 
5. Describing how one would gather factual information 
One must next gather relevant information to attempt to answer the question or solve the problem by making observations. The first observations could be data obtained from the library or information from your own experience. Another source of observations could be from trial experiments or past experiments. Instances when we might agree with a factual claim include: when the claim appears to be undisputed common knowledge; when the claim is a conclusion from a well-reasoned argument; when the claim is supported by solid evidence in the same communication or by other evidence that we know. Major kinds of evidence include intuition, personal experience, testimonials, appeals to authorities, personal observations, case examples, research studies and analogies. Each of these types of evidence can be evaluated uniquely with merits and demerits.  
 
These observations, and all that follow, must be empirical in nature--that is, they must be sensible, measurable, and repeatable, so that others can make the same observations. Great ingenuity and hard work on the part of the scientist is often necessary to make scientific observations. Furthermore, a great deal of training is necessary in order to learn the methods and techniques of gathering scientific data. 
 
6. Describing how one would test hypotheses 
One must test the hypothesis before it is corroborated and given any real validity. There are two ways to do this. First, one can conduct an experiment. This is often presented in science textbooks as the only way to test hypotheses in science, but a little reflection will show that many natural problems are not amenable to experimentation, such as questions about stars, galaxies, mountain formation, and the formation of the solar system, ancient evolutionary events, and so forth. The second way to test a hypothesis is to make further observations. Every hypothesis has consequences and makes certain predictions about the phenomenon or process under investigation. Using logic and empirical evidence, one can test the hypothesis by examining how successful the predictions are, that is, how well the predictions and consequences agree with new data, further insights, new patterns, and perhaps with models. The testability or predictiveness of a hypothesis is its most important characteristic. Only hypotheses involving natural processes, natural events, and natural laws can be tested. 
 
If a hypothesis fails the test, it must be rejected and either abandoned or modified. Most hypotheses are modified by scientists who don't like to simply throw out an idea they think is correct and in which they have already invested a great deal of time or effort. Nevertheless, a modified hypothesis must be tested again. If a hypothesis passes further tests, it is considered to be a corroborated hypothesis, and can now be published (Schafersman, 1997). Testing of the hypotheses can be done qualitatively or quantitatively. 
 
7. Describing the methodology 
The methodology undertaken can be either quantitative or qualitative. One should rationalize why one has undertaken a particular methodology. Under qualitative methodology, the techniques learned for analysing a text become crucial e.g. grouping key concepts or terms and finding it is consistent with the arguments proposed. An analysis of text using the elements of thought is crucial in understanding qualitative data. For quantitative techniques, the phrasing of the questions will determine which particular statistical tool should be used to analyse the data. The methodology also needs to take into account the population. This is further covered in 
the unit of research methodologies. 
 
8. Describe the possible controls 
The controls taken can be either internal or external. Internal controls ensure that certain factors within the scope of research can be held constant. The internal controls are aimed at ensuring reliability and validity of findings. External controls deal with the environment and can be limited to a certain extent. 
 
9. Describing how one would analyze the information 
Analysis of qualitative information can be done using the scheme developed in the analysis of texts. The analysis of information needs to be clear and not ambiguous to facilitate the understanding of the main and hidden issues. Arguments need to be broken down and the tentative conclusions, context, principles and assumptions identified. A researcher needs to be equipped with skills to integrate and synthesize qualitative and quantitative information. Analytical skills are also necessary. This will be covered in later courses, specifically research methodologies. Critical thinking is a necessary tool in the integration of information. 
10. Describing how one would draw conclusions from (g) above 
Conclusions developed need to answer the sub-questions and hypotheses generated. In qualitative research, the hypothesis (es) is/are generated at the end of the process. The conclusions need to be listed in a logical and complete way. If the conclusions are not complete, there is need to collect more data and improve procedures for analysis. 
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Examples of problems which can be investigated using a scientific approach and critical thinking 
 
i) Commerce 
a) Problem: There has been a complaint that the existing management approach of company x is affecting (negatively) the performance of its employees. 
b) Problem: There is a situation of inflation and many companies fear its effect on their company’s profits. 
 
ii) Tourism
a) Problem: There is little income from local tourism which affects the country’s Gross National Product. There is need to increase income from local tourism. 
b) Problem: The violence at the cost has affected tourism and as a result the local earnings have reduced drastically. There is thus need to know which alternative sources of revenue could be generated within the same sector. 
 
 
iii) Information Technology 
a) Problem: There is an increase in piracy and hacking as a result of lax laws and this affects the profits of local software and music companies. 
b) Problem: The new computer and computer crime bill will adversely affect the information technology sector. There is need to investigate the possible effects and clauses which need amendment. 
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