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Abstract

This study aimed at identifying the demographic and academic variables that contributed to the interpretation of the variance in students' thinking skills, through applying the Seven E’s model. To achieve the purpose of the study, the constructivist approach, based on the cognitive theory of instruction was implemented. The subjects of the study included 62 students, 24 males and 38 females, enrolled in an Educational Psychology course during the summer semester of the academic year 2002/2005 at the University of Jordan.  A unit on "Motivation" was constructed and taught according to the constructivist principles as based by the components of the Seven E’s model.  An instrument measuring the thinking skills was developed and the psychometric significances were attained.    The findings revealed that the highest percentage of variables that contributed to the interpretation of variance in thinking skills levels was students' cumulative average that reflected students’ academic achievement. The percentage related to the academic assistance variable ranked second, while the percentage related to the degree of students' participation in the various academic activities at the university ranked third.  

Teaching students to reason, to think critically, and to solve problems has long been the concern of educators at all levels.  In the past, the role of the learner was passive whose task was to receive and store knowledge, whereas the teacher’s role was to transmit the information.  The conventional teaching strategy impeded the role of the learner and decreased his effectiveness in the learning situations (Mayer, 2002). This negative viewpoint has stimulated the theorists in cognitive psychology to react to the problem and to identify effective means on how to improve the learner’s role and  increase his activities. Accordingly, a number of teaching strategies emerged which aimed at teaching thinking skills, activate classroom learning, and increase students' motivation and progress. (Costa and Kallick,  2000, Silberman, 1996).  The cognitive theory has contributed to the progress of classroom teaching and learning, and to changing the viewpoints of educators, psychologists, and theorists regarding the learner. Moreover, the cognitive approach paid attention – in this context – to the learner’s role as based on Piaget’s cognitive theory (Schunk, 2000; Mayer, 2002; & Brunning et al., 2004). 

The current reforms in science instruction promote the use of constructivist teaching approaches rather than the traditional lecture-laboratory and teacher-centered approaches (National Research Council, 1996). Several instructional models implementing the constructivist approach associated with the perspectives of Piaget's theory were developed.   Although researchers have attended to constructivist theories of learning, they differ substantially in the ways that they have interpreted those theories.  For example, Lawson, Abraham, and Renner (1989) emphasize the role of hypothetic-deductive thought in the development of students' scientific knowledge.  Others emphasize the role of prior knowledge and conceptual conflict in science learning (Posner, Strike, Hewson, & Gertzog, 1982).  Accordingly, a number of teaching models based on the constructivism theory that focused on the programs of teaching thinking emerged like the learning cycle model and Posner’s conceptual change (Costa and Kallick, 2000).

This study is based on the constructivist theory, which exhibit learning as an active process whereby learners take information from the environment and construct their personal knowledge. Learners construct knowledge by physically and mentally acting on objects or phenomena in the environment (Piaget, 1970).  According to the constructivist theory, knowledge is built physically, symbolically, socially, and theoretically by the learner in order to activate his experiences, intellectual skills, and to develop his self-meaning as well as his cognitive schemata.  This idea stresses the fact that knowledge and cognitive schemata are built according to the learner environmental conditions (Colburn, 1998).

The results of a number of studies recommended using the constructivism method as an instructional model in developing students' thinking skills through practicing cooperative activities. The study conducted by Watts, Jofili & Bezarra (1998) revealed the importance of constructivism theory as an instructional model that has made a considerable mark concerning learning in many areas of school learning.   They emphasized the fact that teachers need to change their conception of passive learners to active learners in order to develop students' critical thinking awareness.  Atwater (1996) indicated that the constructivist model is suitable for teaching students the process of thinking and how to practice it in learning situations and is appropriate for teaching students in various instructional settings and at different age levels.  Colburn (1998) adopted the conceptual assumption that constructivism situations dealing with interactive teaching experiences have an effective contribution on the development of students' thinking.  

Further studies conducted in this area showed that constructivism, as a tool, as well as a theoretical background, is considered an appropriate method that students can apply in order to achieve positive learning outcomes and to change or modify their cognitive schemata.  The constructivism approach facilitates the learners' retention of information that can be applied in new real life situations (Mathews, 2002; Staver, 1998).  Therefore, it is up to the teacher to facilitate the constructivist learning process through structuring the learning environment, and promoting opportunities and events that support learners in building their own understanding of new ideas and developing their thinking skills.

As a consequence, the SCIS learning cycle model for science instruction originated (Science Curriculum Improvement Study, 1974).  The SCIS learning cycle model included three phases labeled: exploration, invention, and discovery.    The "Seven E's model" was derived from the SCIS learning cycle, and is represented by a series of seven phases: excitement, exploration, explanation, expansion, extension, exchanging, and examination.  These processes of are intended to train students on how to conduct learning activities and improve their thinking capabilities.   The activities incorporated in the Seven E's model are intended to change the learner’s role through increasing his activities and arranging his learning conditions in order to allow for more interaction with real situations according to his self–motives and needs (Richardson, 1996).  Research revealed that the Seven E's model proved to be effective in achieving the learning objectives in the areas of science, mathematics, environmental education and other teaching areas as well (Martin, 2000; Moore, 2000; Robertson, 1994; and Wheatley, 1991).  This model can also contribute to enriching students’ concept learning through activating their thinking processes and increasing their vitality and training while carrying out experimental projects in the classroom (Appleton, 1996; Colburn, 1998; Kaufman, 1996; Martin, 2000).

The instructor's role in this model is prominent in which he plays a major role in the instructional setting. This arrangement is justified by a number of study results (Aubusson and Watson, 2002; Alesandrini and Larson, 2002).

The current research was based on the assumption that students' thinking skills are influenced by a number of demographic variables that have an influence on students’ thinking.   These variables are: students’ academic achievement, students’ gender, students' participation in activities, the degree of students' responsibility in self–learning, and the degree of asking for help.

The Seven E's Model was applied in teaching an instructional unit on "Motivation" in an Educational Psychology course at the university level was an initiative effort.    The subject material was organized according to the principles of the constructivism cognitive theory, and the extent of the effectiveness of the Severn E's model variables was applied.

Importance of the Study 

The study of thinking as an intellectual cognitive outcome process is considered one of the most important outcomes that schools' and universities' curricula aim to achieve.  Investigating the effectiveness of courses on the thinking levels of university students contributes to understanding the changes that university courses brings into students, as well as identifying the most effective factors that have an influence on their academic performances and thinking processes.

This study was distinctive in applying the constructive model in teaching and organizing the learning situation in teaching a topic in educational psychology according to the steps of the constructive model for the purpose of developing the thinking skills among university students. This study will also contribute in providing the field with an instrument to measure the thinking skills according to the Seven E’s model that is characterized with appropriate psychometric significances.

Purpose of the Study  

The main purpose of this study was to identify the demographic, academic, and teaching method variables that contributed to the interpretation of variance in thinking skills, according to the Seven E’s Model, among students enrolled in an Educational Psychology course at the University of Jordan. This research focused on the following question: What are the academic,  demographic, and teaching method variables that  interpret the variance in the  thinking skills of the students enrolled in an Educational Psychology course at  the Faculty of Education/ The University of Jordan.

Study Variables 

The study variables were identified and operationally defined as follows:

- The cumulative average in the university
 The student’s average is his average throughout his study years at the university. It is identified according to the grade point average (GPA) system at the university that ranges between 0 to 4 points. 

                    A- Two (2) points and less is considered low average, 

                    B-   Two (2) points and above is considered high.

- Student’s Gender: Has two levels: 

                              A- Male,

                              B- Female.

- Student’s participation in the academic activities at the university.

                    Have two levels:

A- High participation: Where the student is very active and looks for many specific activities to participate in.

B- Low participation: Where the student does not participate in the activities and do not look for them on campus.

- Self- learning: Has two levels: 

A- Independent self– learning: It refers to the student who

      looks for the knowledge in order to find solutions to his life and instructional problems.

B- Dependent learning: It refers to the student who depends on other students’ notebooks without going back to the library or other resources to expand his/her knowledge.

- Academic assistance:  Has two levels:

A- Appropriate: It refers to the student when he/she asks for

assistance in an appropriate way and time to enable him / her to solve his / her problems and to increase his / her understanding of the concerned issue and to be able to determine the assistance required from the instructor or from his / her peers.

B- Not appropriate: When the student is unable to understand or unable to determine the required assistance he needs from the instructor or his / her peers.

Subjects

The participants were 62 students, 24 males and 38 females, who were enrolled in the second-year course Educational Psychology at the Faculty of Education during the Summer Semester of the academic year   2002/2005 at the University of Jordan.

Study Instrument 

The instrument adopted in this study intended to measure the levels of the seven thinking skills according to the Seven E's Model, as developed by experts in Miami Museum of Science. (Miami Museum of Science, 2001).  The skills were identified as follows: excitement, expansion, explanation, exploration, examination, exchanging, and extension.  The test consisted of 21 items, three items for each of the seven areas of concern.  Five raters who have experience in teaching various courses in educational psychology attained the content validity of the instrument. The raters were asked to determine the relevancy, clarity, and difficulty of the items. Based on the raters' feedback, the test was reviewed and changes were made accordingly.  The reliability of the instrument was determined through computing the test-retest coefficient alpha, within three weeks interval, and was found to be (0.76), indicating an acceptable degree of reliability for the purpose of the study. The scores on the theoretical extend ranged between (21– 42).  Each item consisted of two alternative responses, one representing a low score where the student is given (1) point, and the other where the student is given (2) points.  The response sheet provided blanks for the students to enter demographic information related to their gender and academic variables. 

Instructional Context

The instructional unit on "Motivation" in the Educational Psychology course was designed according to Piaget’s Constructivist Model. The unit was instructed within ten teaching sessions.

The teaching procedure followed in teaching this model was according to the following steps, as adapted from (Brunning, Schraw, Norby, & Ronning, 2004):

1- Identifying the experiences that need to be prepared so students can interact with. 

2- Identifying the competencies that need to be focused on and achieve in teaching the unit of motivation.

3- Dividing the topic (motivation) into sub - units in order to implement it according to situations that involves stimulating curiosity, increasing the possibility of exploring experiences and situations, explaining the events, expanding the vocabularies, connecting the concepts together, modifying the wrong concepts, evaluating the concepts in order to modify them, and to achieve the conceptual change.

4- Emphasizing on students’ initiation of asking questions and cooperative work.

5- Assisting the students in achieving and constructing the meaning using the cognitive integration processes.

6- Providing students with real life situations and developing actual perceptions (Pressley and McDonald, 1997; Mayer, 2002; Schunk, 2000).  

Statistical Analysis 

In order to achieve the objectives of the study, stepwise regression analysis was applied to compute the percentages of variance in students' scores as related to their thinking levels explained by the sub–variables.

Results

This study focused on exploring the influence of some variables such as the cumulative average, student gender, and students’ participation in academic activities, independent learning, and academic assistance in predicting the level of thinking skills that students practice in their learning. Table (1) shows the percentages of the variance of the level of the seven thinking skills according to the level of the seven thinking skills scale (Seven E’s Model). 
Table (1)

The percentage of variance of the thinking skills levels using the various variables related to students.

	Factor
	Variable
	Explained Variance Percentage
	Total explained variance Percentage
	Significance level



	Cumulative average
	High

 Low 
	0.0612

0.0011
	0.0692

0.0707
	0.01

	Gender
	Male 

Female
	0.0031

0.0022
	0.0738

0.0760
	0.01

0.01

	Participation in academic activities
	High

Low 
	0.0312

0.0015
	0.1072

0.1087
	0.01

	Independent Learning
	Independent Dependent 
	0.0201

0.005
	0.1288

0.1293
	0.01

	Academic Assistance
	Suitable Unsuitable
	0.0402

0.0003
	0.1695

0.1698
	0.01


Discussion 

Identifying the factors that may contribute to the development of students' thinking skills constitutes an important educational outcome that may assist educators in modifying study plans and adopting effective study models. Implementing desirable learning situations that aim at improving student’s thinking skills illustrates the importance of the current study.  
The purpose of this study was to identify the variables that contribute to the interpretation of university students' thinking skills through applying the constructivist theory (The Seven E’s model) in teaching a course in educational psychology.  So far, the topics related to science and mathematics, which are assumed to be classical subjects, were the only subjects that have benefited directly from the constructive theory (Brunning et al, 2004). The contemporary curriculum includes some important topics on learning and teaching programs that aim at developing students' thinking skills in different subjects (Chunk, 2000). 

The findings of this revealed that the grand point average (GPA) accounted for 6 % of the variation in thinking skills, which indicated that it was the most contributing variable in determining the value of the thinking skills and its improvement. This may be due to the organization of the instructional material, and the instructional method that exerted an effort on the instructor, in addition to the teaching conditions that led to these findings. The results of this study support the findings of similar studies conducted by Mathews (2002) and Staver (1998).

As a result of paying more attention to preparing and organizing the instructional material; changing the teaching procedures to focus more on the learner’s performance for organizing the outcomes; emphasizing the role of the learner in organizing his experiences as well as the instructor’s awareness in building and organizing the teaching situation, contribution of student thinking practices would be improved in a high degree (Mayer, 2002).

The study revealed that academic assistance accounted for 4 % in of the variation in students' thinking skills.  Allowing students to determine the subject may improve students' thinking and become active factor in affecting daily academic and learning life (Silberman, 1996).
The variable related to students' participation in the academic activities accounted for 3% in the variation of students' thinking skills.  Training students according to the constructive interactive learning setting may improve the level of students' thinking skills and their performances inside and outside the classroom. The results are in agreement with the studies carried by Winnie (2002) & Costa and Kallick (2000).

Lowering the concentration on independent learning skills within the group contributed to decreasing this factor in predicting students' thinking scores. This reflects that constructivism and thinking processes may develop under group conditions according to which some capabilities might turn up and that can’t appear if students were trained individually as shown in the findings of this study. 

With regard to the gender variable, the study results revealed that the gender variable accounted only for 0.5% in the variation of students' thinking skills.  This reveals the fact that the constructivist setting of the teaching situation, the organization of the instructional material, and students' interaction and socializing were slightly influenced by students' gender.  Consequently, it may be said that classroom organization and interaction situations that encourage students active experiences are the most crucial factors that may contribute to the development of students’ thinking skills, as measured by the Seven 'Es thinking model. 

Hence, university instructors have to be acquainted with the most recent innovative strategies on how to instruct their students. The constructivist approach to teaching should be encouraged, through increasing the number of students' activities.  Realizing the essential role the learner plays in planning and organizing his learning experiences contributes extensively to the development of his learning abilities and thinking skills.
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Thinking Skills Instrument
1. When faced with an issue that stimulates my query: 

     A.I set up predictions based on evidence.

     B.I feel satisfied asking others about the issue. 

2. When asked to express my opinion regarding an issue:

      A. I think of retrieving the experiences that I have.

      B. I give the available response that I have at that moment.

3-  When a new subject is raised in learning or experience:

A. I enquire more and more about it.

B. I remember what comes first to my mind.

4.
When a teaching project in which the instructor requires reaching cooperative treatment is presented in the classroom: 

    A. I discuss it with my group peers in details.

    B. I withdraw a little then I ask the group what they arrive at.

5.
 When asked to observe an experience with the group:

    A. I record notes and ideas related to tit.

    B. I write what I remember and give it to the group.

6. 
When asked to propose titles for classroom research problems:

    A. I think of the title that stimulates thinking and discussion. 

    B. I ask my colleague to provide me with a title.

7.
When asked to clarify a phenomenon that was presented during the lecture: 

A. I look into my notebook to find an explanation. 

B. I discuss it with others and benefit from the previous cognitive activities that I have.

8- If the instructor presents classrooms issue that require solving and thinking.

A. I review the possible solutions that can be researched and tested.

     B. I remember what comes to mind.

9.
If new concepts are presented in the lecture.

A. I investigate their meanings from various resources then I test them to select the best of them.

B. I search for the available definitions.
10.
When the instructor presents a research problem related to learning phenomenon:

 A. I attempt to make decisions based on sound cognitive foundations.

 B. I give quick responses.

11.
 When the instructor tells us about some issues which we like to   investigate in classroom learning.

A. I choose the issues that involve the most number of variables.

B. I choose the simple issues that require little efforts.

12. When the instructor asks us to remember some learning experiences that contribute in the learning situations:

 A. I remember situations and experiences that depend on what I went through.

B. I remember any experience that was presented in my memory.

13. When the instructor asks to find a relationship between two or more concepts:

A. I mention the knowledge that I memorize. 

B. I recall a set of relationships to reach a convincing relation.

14. When an issue is presented that include a relationship between two or more concepts:     

A. I mention what is related to this relationship.

B. I present and discuss a set of questions with my colleagues. 

15. When the instructor consults with us about learning / teaching issues that we would like to discuss, I present the issues that:

A. Deal with learning and memorization.

B. Deal with the transfer of knowledge into daily and practical life.

16. When I listen to a long discussion among my colleagues:

A. I reach the outcomes with a low level of scrutinization.

B. I convert the process of discussion to reach deeper consequences.

17. I naturally tend to:

A. A short discussion with a limited degree of topics.

B. Multi – levels of branching discussion.

18. When the instructor asks us to suggest classroom research problems, I tend to suggest:

A. Routine and simple problems that require little effort.

B. Problems that stimulate deeper thinking.

19. When the instructor presents a concept about a learning topic:

A. I think of its definition that was given in the lecture.

B.I think of evidences and proofs to clarify the concept.

20. When the instructor presents a question about a learning topic:

A. I test the simple knowledge that I have.

B. I give different examples to test my understanding of the question.

21. When the group reaches some information or some experience after their discussion: 

A. I change the distorted ideas that I used to have toward the concerned topic.

B. I emphasize my point of view and continue defending my rights even if it is not appropriate.
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