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ABSTRACT: The main purpose of this writing is to review and how to implement two critical thinking models, namely model to generate critical thinking and critical questions – a linear model. These two critical thinking models can be applied in the reading comprehension instruction, since there relationship between reading comprehension and critical thinking is so close. The specific issues being discussed include schema theory as a rational premise for the connection between reading comprehension and critical thinking, cognitive development processes, critical thinking: its nature and definitions, critical thinking: skills and dispositions, and critical thinking and reading comprehension. The results revealed that: (1) there is well established relationship between reading comprehension and critical thinking, (2) schema theory provides a rational premise for that relation, and (3) there is no consensus regarding the definition of critical thinking which might be interpreted as a lack of an accepted framework for critical thinking.
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Thinking critically as students will confer benefits in many areas of their lives. Critical thinking skills are a vital part of their academic life – when reading, when writing and when working with other students. Critical thinking enables them as readers to assess the evidence in what they are reading and identify spurious or illogical reasoning. Thinking critically will also help them to create strong arguments of their own (for example, in assignments). This means that they will be able to present and justify any claims they  make based on the evidence they have evaluated. 

If students learn and practice effective critical thinking skills early on in their studies, they will contribute at many levels in their academic life. When reading, they will allow students to understand the content of their course clearly. Students will be able to analyze and evaluate – and compare and contrast – the value of particular materials, including theories, methods, concepts and the major debates that have been presented. Developing critical thinking skills will allow all students to develop more reasoned arguments for their assignments, projects and examination questions. They will be able to use and draw on evidence to justify their own arguments and ideas. In addition, they will be able to synthesize their own thoughts, the thoughts of differing theorists/ researchers and those of the course materials authors.




All universities encourage their students to be ‘independent  learners’ and critical thinking is central to this. Students will show that they are independent learners when they analyze, evaluate and synthesize information from a variety of sources and present their own justified interpretation. This is known as employing ‘higher order thinking skills’. Students may encounter some activities during their study that do not require high levels of critical thinking. For example, some multiple-choice questions might simply elicit their knowledge and understanding of their topic. However, essay- and report-style assignments frequently demand interpretation and synthesis skills. Part of this is using ‘higher order thinking skills’. These are the skills used to analyze and manipulate information (rather than just memorize it). 

The current viewpoint in education about the importance of teaching today's students is to think critically and creatively. Teaching students to become effective thinkers is increasingly recognized as an immediate goal of education. If students are to function successfully in a highly technical society, then they must be equipped with lifelong learning and thinking skills necessary to acquire and process information in an ever-changing world. Thinking skills are necessary tools in a society characterized by rapid change, many alternatives of actions, and numerous individual and collective choices and decisions.

CRITICAL THINKING AND READING COMPREHENSION





Modern cognitivists have developed new trends and theories that provide theoretical models for explaining and conceptualizing reading comprehension by utilizing a set of related concepts, such as critical thinking, prior knowledge, inference-making, and metacognitive skills (Limbach and Waugh, 2010; Zabit, 2010). Among these trends is schema theory, which is considered to be a theory about knowledge: how knowledge is represented and organized, and how that representation and organization facilitates the use of a reader’s prior knowledge to improve reading comprehension. A schema is the organized knowledge that one has about people, objects, places, events, processes, concepts, and virtually everything that provides a basis for learning (Rumelhart, 1984). Bos and Anders (1990) stated that,  ‘‘Schema theory explains how knowledge is structured in memory and how these structures affect incoming information’’ (p. 49). Anderson and Wilson (1986) indicated that schema theory explains how people’s existing knowledge affects comprehension.


 Throughout the literature   Paul (2004) stresses the connection between critical thinking and reading comprehension. As he states, "The reflective mind improves its thinking by reflectively thinking about it. Likewise, it improves its reading by reflectively thinking about how it is reading…" Facione (1992) also suggests there is a significant correlation between critical thinking and reading comprehension. His quotation follows "Improvements in one are paralleled by improvements in other." (p.18).


McNeil (1992) asserts that schema theory has special relevance for teachers of reading comprehension in that it questions the traditional view that students should learn to reproduce the statements being read in the text. In contrast to this older view of reading comprehension, schema theory stresses an interactive approach that views teaching reading comprehension as a process, meaning that students are taught techniques for processing text, such as making inference, activating prior knowledge, and using critical thinking (McNeil, 1992; Aloqaili, 2005a; Orbea and Villabeitia, 2010).


Tierney and Pearson (1986) explain that schema theory has the major influence on new views of reading and reading comprehension. They stated that: New views have forced us to rethink the act of reading. For a long time we thought reading was the reproduction of the ideas on the page; our goal was to have students produce a ‘‘photocopy’’ of the page. Schema theory has moved us away from a reproductive view to a constructive view. In that view, the reader, rather than the text moves to the center of the construction process (p. 3).


According to schema theory, there are no definitive or final conclusions that can be reached for the text (Norris and Phillips, 1987; Yu-hui et al., 2010). That is, schema theory deals with the reading comprehension as an interactive process between readers’ prior knowledge and the text being read. Sometimes a reader may end up with a different understanding, based on his or her total previous experiences: their richness or paucity. Therefore a reader with a rich background will comprehend better than one who has a poorer background. In short, schema theory believes in open text or context. The interpretation is relative (Aloqaili, 2005b). For the purpose of the study, reading comprehension can be defined as the meaning constructed as a result of the complex and interactive processes relating a reader’s critical thinking, prior   knowledge, and inference-making.

Critical Thinking: Its Nature and Definitions

The literature indicates that there is no consensus regarding the definition of critical thinking. A multiplicity and variation of definitions of critical thinking are reflective of the way in which educators and scholars define it (Aloqaili, 2001; Minter, 2010). Romeo (2010) explains that there is currently a lack of an accepted framework for critical thinking, so that there is not a widely acknowledged and accepted theoretical definition. Some educators and psychologists deal with critical thinking as a narrow concept, whereas others view critical thinking as a broad concept. For example, Beyer (1987) defined critical thinking in a narrow sense as convergent thinking. He stated clearly that ‘‘critical thinking is convergent’’ (p. 35), in contrast to creative thinking which is divergent.










Beyer (1985) has argued that ‘‘critical thinking is not a process at least not in the sense that problem solving or decision making are processes; that is, critical thinking is not a unified operation consisting of a number of operations through which one proceeds in sequence’’ (p. 303).  Mcpeck (1981) has offered this broad definition for critical thinking, ‘‘The propensity and skill to engage in an activity with reflective skepticism’’ (p. 8). Ennis (1993) criticizes Mcpeck’s definition because it focuses on ‘‘reflective skepticism,’’ and according to Ennis, ‘‘critical thinking must get beyond skepticism’’ (p. 180). Ennis (1962) has dealt with critical thinking with a narrow sense. He stated that critical thinking is ‘‘the correct assessing of statements’’ (p. 6). However, Ennis (1985) has replaced his narrower definition with the broader one which viewed critical thinking as ‘‘reasonable, reflective thinking that is focused on deciding what to believe or do’’ (p. 46).












Critical thinking is reasonable reflective thinking that is focused on deciding what to believe or do. Lewis and Smith (1993) indicate that although Ennis does not use the term problem solving in his definition of critical thinking, he refers to the usual steps in problem solving as creative acts which are a part of his definition. In other words, Ennis separates critical thinking and problem solving while pointing out their interdependence in practice.

CRITICAL THINKING: SKILLS AND DISPOSITIONS
There is an argument between educators regarding whether critical thinking involves both skills and dispositions. If so, which skills and which dispositions? Skills (or abilities) are the more cognitive aspect of critical thinking, however, dispositions (or attitudes) are the more affective aspect. Beyer (1984) views critical thinking as a set of nine discrete skills, including: (1) distinguishing between verifiable facts and value claims, (2) determining the reliability of a source, (3) determining the factual accuracy of a statement, (4) distinguishing relevant from irrelevant information, claims or reasons, (5) detecting bias, (6) identifying ambiguous or equivocal claims or arguments, (7) recognizing logical inconsistencies or fallacies in a line of reasoning, (8) distinguishing between warranted or unwarranted claims, and (9) determining the strength of an argument.


A number of researchers in critical thinking disagree that critical thinking is only a set of skills, and they maintain that critical thinking also involves dispositions. So in the literature the importance of dispositions has been heavily stressed (Ennis, 1987; Norris, 1985; Baum and Newbill, 2010; Facione, 2010; Zori et al., 2010; Sternberg, 1985).





Paul (1984) makes a useful distinction regarding the dispositions of the thinker. He deals with critical thinking in two different ways: critical thinking in the weak sense and critical thinking in the strong sense. Paul (1991) indicates that critical thinking in the strong sense involves approaching issues from multiple perspectives and demands open-mindedness to understanding points of view with which one disagrees.


Among those who advocated skills and dispositions were Ennis (1985), who defined critical thinking as ‘‘reasonable, reflective thinking that is focused on deciding what to believe or do’’ (p. 46). Based on his broad and working definition of critical thinking, Ennis (1987) developed a taxonomy of critical thinking skills which includes thirteen dispositions and twelve abilities that together make up critical thinking. For example, some of the dispositions of a critical thinker, as mentioned by Ennis (1987) are: (1) Seek a clear statement of the thesis or question, (2) Take into account the total situation, (3) Keep in mind the original and/or basic concern, (4) Look for alternatives, (5) Use one’s critical thinking abilities, (6) Be sensitive to the feelings, level of knowledge, and degree of sophistication of others, and (7) Be open-minded. In addition to these dispositions, there are some abilities, such as: (1) focusing on a question, (2) analyzing arguments, (3) asking and answering questions of clarification and/or challenge, (4) judging the credibility of a source, (5) deducing and judging deductions, (6) inferring explanatory conclusions and hypotheses, and (7) identifying assumptions. Each of these abilities contains a large number of sub-abilities (Ennis, 1987).


The relationship between critical thinking and reading is well established in the literature. For example, Norris and Phillips (1987) point out that reading is more than just saying what is on the page; it is thinking. Moreover, Beck (1989) asserts ‘‘there is no reading without reasoning’’ (p.677). Also, among those researchers and theoreticians who recognize that reading involves thinking is Ruggiero (1984). He indicates that reading is reasoning. Yu-hui et al. (2010) stated clearly that reading is a thinking process to construct meaning.


 Lewis (1991) argues that viewing reading as a critical thinking act becomes more tenable when some of the components of the reading process are accepted as automatic and necessary (automatic processes like word identification, derivation of meaning for most words, and assignment of importance), but not sufficient for constructing text understanding. In order to enhance readers’ ability to achieve and practice comprehension as a critical thinking act, researchers have shown that ‘‘the critical thinker uses his or her metacognitive knowledge and applies metacognitive strategies in a planful, purposeful way throughout the critical thinking process’’ (French and Rhoder, 1992, p.191).








Gallo (1987) uses metacognitive strategies to develop critical thinking. She suggests that improved critical thinking requires developing the processes of observation, analysis, inference, and evaluation. Broek and Kremer (2000) made connections between inference-making and critical thinking to promote reading comprehension. They presented the idea that inferential and reasoning skills are closely related to other readers’ characteristics and skills that affect text comprehension.










Ennis (1987) classified inference as critical thinking ability which includes three somewhat overlapping and interdependent kinds of inference: deductive inference, inductive inference, and inference to value judgments. For example, deductive inference includes (1) class logic, (2) conditional logic, and (3) interpretations of statements. Also, inductive inference involves (1) generalizing, (2) inferring explanatory conclusions and hypotheses, and (3) giving reasonable assumptions. Moreover, inference to value judgments requires (1) background facts, (2) considering alternatives, and (3) balancing, weighing, and deciding. 




Bizar and Hyde (1989) argued that inferential thinking contains two types: drawing inferences and drawing conclusion. Regarding the first one (drawing inferences), Bizar and Hyde (1989) stated the following: Inferential thinking involves putting together individual bits of information to derive a greater meaning than what one might expect from merely focusing on the bits themselves. When reading a passage, we infer a great deal; that is, we derive much more meaning than a literal interpretation of words’’ (p. 35).






Another kind of inferential thinking, drawing a conclusion, involves taking pieces of information and synthesizing them into a meaningful idea which is greater than the separate pieces (Bizar and Hyde, 1989). They concluded that drawing inferences and conclusions depend heavily on students’ schemata. That is, if the student does not have the requisite knowledge or accurate schemata, he or she will not be able to build meaning from the materials being read.

To summarize what we have said so far: the figures below shows how to apply critical thinking in the process of teaching reading comprehension course in the classroom.   Beginning with ‘what’, this systematic questioning will encourage all students to consider every aspect of your topic or question.

Figure 1
: Model to Generate Critical Thinking






















































































































































































































Students should aim to address most, but not necessarily all, of these questions for their topic and subtopics. The crucial questions for almost any topic are: ‘what’, which identifies the issue; ‘why’, which explores it in depth, addressing causes and using theory; ‘how’, which helps students look at the processes at work; and ‘so what’, which helps them make judgements or conclusions, showing that they have reflected on implications. The model can be used in a number of ways at different stages of tackling an assignment. Use it before and during your reading; for planning the structure of a whole assignment; and also to structure each point within it.

Generating critical thinking: 
1. Identify a topic. This can be your essay title, a subtopic, or a point you might want to explore in a particular section or paragraph. Write key words in the middle of a sheet of paper, or a blank document screen. This is the ‘Topic or Issue’ in the diagram above. Or you could do it in a linear way and put these keywords in the place of a title, with the questions that follow spaced out in the margin, or as subheadings (see page 4 below). 

2. Try to answer the questions on the diagram starting with ‘what’ questions. Your answers may become part of an introduction, defining your terms or identifying issues. 

3. Using the ‘who’, ‘when’ and ‘where’ questions, generate descriptive background information. This will provide context or scene-setting material which is also useful for an introductory section.

4. ‘How’ requires consideration of the ways that something operates or works – e.g. processes or procedures. Attempting to answer questions using ‘how’ takes you from descriptive to more analytical work. 

5. ‘Why’ also moves you deeper into analytical territory. It gets you to find reasons, explanations or causes. Think about all the possible questions to do with ‘why’ (see the model below for some suggestions). Answers to such questions are likely to emerge over time from your reading and use of specific theories and findings reported in academic journals; published books and research reports; or from other authoritative sources such as policy documents.

6. Asking questions using ‘what if’ moves you into a more evaluative phase of your thinking. It helps you to consider the possible implications or results of a particular action. This question is also useful for considering predictive work done by others, or engaging in forecasting of your own. 

7. ‘So what?’ is really the key question for an evaluation. It gets you thinking about value or values, meaning and significance. It is also about discriminating between more or less important factors in any situation. It helps you to think through and justify your own position, and discuss its implications. 

8. ‘What next?’ might refer to recommendations and predictions that your argument has brought to light. It leads you to consider and plan for more specific actions that might be necessary in certain kinds of assignment, such as a project or business report.

FIGURE 2

Critical Questions – A Linear Model

























CONCLUSION
The literature reveals an agreement between theorists and researchers that there is a strong relationship among reading comprehension, critical thinking, and prior knowledge. This relation is interdependent, which means that prior knowledge serves as a foundation for critical thinking and inference-making. Critical thinking and inference-making work as effective means to activate prior knowledge. Prior knowledge and thinking skills can be viewed as interdependent. Schema theory provides powerful rational and theoretical premises of building an interactive model for interpreting how reading comprehension develops by utilizing the connections between reading comprehension and critical thinking. Schema theory is considered to be one of the most effective current theories that has had a major influence in terms of changing the face of reading instruction and reading comprehension.
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What is this about?


What is the context/situation?


What is the main point/problem/topic to be explored?
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What Next?					





Why?





So what?
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Who is the boy/girl?


Who is involved?


Who is affected?


Who might be interested?





What if this was wrong?


What are the alternatives?


What if there were problems?


What if this or  that factors were removed/added/altered?
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Where does it take place?








How did it occur?


How does it work-in theory? – in practice?


How does one factor affect another or


How do the parts  fit into the whole?











What does this mean?


Why is this significant?


Is this convincing/why/why not?


What are the implications?


Is it successful?


How does it meet criteria?





Exploration of relationship of parts to whole





When did it occur?





Is it transferable?


How and where else can it be applied?


What can be learnt from it?


What needs doing now?





Why did it occur?


Why was that done?


Why this argument/solution/theory/ suggestion?


Why not something else?
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Possible situations and alternative responses





Implications Solutions Conclusions Recommendations
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