Need assement:
“It is not easy to change the concepts on students mind which is constructed by their experience” said the college physics teacher. During the interview with physics teachers in Metu high school, we see they had problems about newtonian principles. 

Even many students who can do well on conventional test questions cannot correcty apply physical concepts to real situation. Most students carry their “alternative conceptions” even after physics course that couldn’t change their comprehansive of the world. 

For example, students think that “heavy object falls faster than light objects”. They come to class with these beliefs.  However, conventional physics instruction produces little change in these beliefs. Lack of  teacher’s knowledge, lack of making experiment result in giving little importance to student’s thinking.

Moreover, students complain that such courses include many complex calculations rather than understand the concepts underlying the problem’s solutions. Hence, students have difficulty to make relations among concepts and the real life.

Since education is for life itself, we try to find another ways to enhance learning about “force & motion” and to minimize the misconseptions. Students may use their knowledge & theories in their real-life situation. 

Performance AnalysIs:

 Students’ preconceptions (alternative conceptions or misconceptions) are reseach topics for many educators.As an instance, a research in South Africa show a 4% pass in physical Science.

“Over the last two decades a great amount of educational research has focused on the ideas which students have in relation to scientific concepts. It is now well established that, during their experiences in everyday life, children develop their own ideas that they use to make sense of the natural phenomena they experience in the world around them, but in many cases these ideas are quite different from the accepted scientific viewpoints. To the science educator, these ideas, or “alternative conceptions” (Gilbert & Watts, 1983) are important because they significantly interfere with learning (Pines &West, 1983). 
Mestre and Tougher (1989), in discussing students’ misconceptions, state, “These theories are ones that they (and everyone) arrive at as part of living in the world and making sense of what happens around us”. According to D. Hestenes, M. Wells and G. Swackhamer (1992) every student entering a first course in physics has a well-established system of alternative conceptions and intuitions about physical world derived from years of extensive personal experience. “1      

In other words, we can see the students as Aristotle who defined the world made up of four elements: earth, water, air and fire. Since Aristotle explained cause of motion and force just by his experience, students follow his way by constructing their knowledge.  (See figure -1)

This figure concludes the children’s ideas versus scientific ideas. 

However, many teachers underestimate students’ this prior knowledge. “The most important single factor influencing learning is what the learner already knows. Ascertain this, teach him accordingly (Ausebel 1966)”.  If the teachers teach the newtonian principles by ignoring the alternative conceptions, these knowledge will absolutely be an inert knowledge.

“Meaningful learning involves being able to integrate new with existing knowledge. Meaningful knowledge increases both the ways of knowing and depth of understanding. Individuals can add value to new knowledge by comparing and contrasting it with what is known. In contrast, learning that is not meaningful tends to be more difficult to remember or to transfer to related tasks--the so-called inert knowledge problem. Inert knowledge may be recalled under specific circumstances, such as on a test or in a specific set of circumstances, but is readily forgotten or is not used for other purposes.”2   As we see, Even many students do well during exam, they can not make relations with the real life. 

As Hannafin concluded the inert knowledge, the topic “force &motion” is just an inert knowledge since there isn’t a connection between new knowledge and existing ones.

We can say that these conceptual change is not easy  for students. In his study in South Africa, Hewson implies that,

“There are three conditions which a new conception has to satisfy before it can be integrated with the existing knowledge. Firstly, a new conceptions has to be intelligible. That is, the person considering it knows what it means and can construt a coherent representation of it. He or she can see that it is internally consistent  without necessarily believing it to be true. Secondly a new conception must be plausible. A person who finds it so must fingit intelligible and must also believe it to be true. This means that it can be reconciled with other existing conceptions. Thirdly, a new conception has to be fruitful. It is so when it serves to resolve problems, to suggest new approaches.”3
Hannafin defines the ways about conceptual change:

1) help learners to connect to-be-learned knowledge and skills with thinks that are familiar to them; [Example: Illustrate or demonstrate the similarities between current and previous jobs/tasks, and/or to jobs and tasks with which they are generally familiar] 

2) for unfamiliar information or tasks, use examples and metaphors to suggest conceptual or operational similarities; [Example: Provide illustration of the electrical wiring of a house as metaphor for the nerve distribution throughout human body] 2
There are many reasons that the conventional instruction is not effective about misconceptions. Lack of teacher’s pedagogics and physics knowlegde, lack of laboratories, lack of audio-visual elements are some of them. However there isn’t only one way to solve this problem. Since the perception of environment and constructing knowledge is changing in ever person and in every culture, to make a unique solution is almost impossible. These problems are still waiting for a solutions.

However, with the help of technologic development, we can make attempts by giving an importance to the concepts. As many students indicates that “ the ability to solve conventional problems on examinations or to pass the usual types of “mastery” test does not always indicate conceptual understanding. Only certain type of questions can probe for the ability to resolve concepts from one another and to apply them in real life situation”.4
Making these kind of questions within the real context is just possible by using computer technology. The instruction may include the questions relating real life cases and simulations. 

We can use Computer aided instructions with teacher’s guiding as an additional activity.

Drill and practise is appropriate for these types of problems. Since the students have prior knowledge, we can use drill and practise, including many animations, simulations(including real-life cases), remediations (making connections with existing knowledge), multi-branching types of questions, in order to find the missing points of  students mind. With the help of new technology, making a new learning environment may minimize these misconceptions.

PROBLEM STATEMENT 

Most of the students carry their alternative conceptions on force and motions even after physics course.

Solutions: 

According to research on how to solve or decrease alternative conceptions we recommend a system seen beloved.
	Beginning of course
	During course
	After course

	Most students enter class with their own concepts, which contain their perception of real world. Their understanding of world is reason for alternative conceptions. So to decrease or solve alternative conceptions of learner. Firstly, we have to change their looking and understanding of world and show real world is not only they already see.

Therefore beginning of the class teacher must demonstrate or show real world situations to change students looking.

Teacher can use 

  -simulations

  -pictures

  -videos


	Teacher must be informed about student’s preconceptions so he or she care about it and give course caring about it. such as class discussion 
	After the course in laboratory hours 

Teacher use ours drill-practice materials which we designed.

(context will describe in next part)


CONTEX ANALYSIS:

Subject Area (S) Of Program: Misconceptions about Force & Motions

Type of Program: Drill & Practice 

Learner:

Suggested Age Range: 12-13

Suggested Grade Levels: K6-7

Prior Knowledge: Basic computer skills (using mouse, keyboard…)

Teacher: 

Characteristics: Physics teacher knows basic computer skills 

Function of a teacher: giving information about activity, how the program works and hints if needed.

Environment:

Program Media: CD-ROM    Network  

Computer Type: Windows 98/95, Macintosh, Windows NT,  Windows 2000

Lab: In network 15 PCs (one for each student)

PC’s minimum Hardware Requirements

Processor: Pentium 75-...  Amd K6-...  Macintosh Os

Ram: (Mb): >=16 

Display Adapter: >= 2 MB

Hard Disk Space:  >=50 MB

Sound Card recommended): >=16 bit 

Special Hardware or System: No

 Nature of Questions Used in Program

About 4-6 multiple-choice questions related with ‘heavier objects fall faster’ will be used in the program. Some of them will be distracter questions and others will be all of a similar level of difficulty and concerned the fact that free-fall acceleration, g, is independent of the object’s characteristics, such as mass, density, or shape. 

All the questions will be written in simple language, described daily-life situations (, and each was accompanied by a simple, line drawing to illustrate the problem). 

Each question will have 4 choices, one scientifically correct, one distracter, which indicated that ‘heavier objects fall faster’, and two other plausible distracters.

Flowchart
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STORYBOARD: Open Storyboard file

EVALUATION 

During the evaluation process, in formative evaluation, follow these types of evaluations.

One-to-one Evaluation    

· Identify potential major problems associated with planned lesson design.

· To control solution applied to solve instructional problem is effective. 

· Observe and record student’s comments and attitudes 

Small-Group 

· Effectiveness of program in attaining the instructional objectives 

· Collections and interpretation of students performance data. 

· Acceptability and appropriateness of methods used to deliver content.

· Technical quality of program. 

· Effectiveness of motivational techniques is used

· If students satisfied with program.
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SUMMATIVE

CAI EVALUATION FORM

	Criteria 
	 Description 

	Poor 
	Deficient throughout the lesson or in a single required component.
Program need fundamental changes in structure or lesson objectives 

	Fair 
	Below from expected or ideal. 

	Average 
	Meet basic expectations  but not particularly unique 

	Good 
	Demonstrate unusual methods or capacities to provide the needed focus. 

	Excellent 
	Extraordinary in their capacity to provide necessary support.which must be markedly distinguishable from alternatives 


I. Instructıonal Adequacy
	 
	Poor
	Fair
	Average
	Good
	Excellent

	Clearly Stated Directions 
	 
	 
	 
	 
	 

	Consistency Of Content / Objectives 
	 
	 
	 
	 
	 

	Instructional Sequence 
	 
	 
	 
	 
	 

	Clarity Of Text 
	 
	 
	 
	 
	 

	Efficiency Of Lesson Procedures 
	 
	 
	 
	 
	 

	Meaningful Student-Lesson Interaction 
	 
	 
	 
	 
	 

	Personalization Of Instruction 
	 
	 
	 
	 
	 

	Appropriate Learner Control 
	 
	 
	 
	 
	 

	Motivation
	 
	 
	 
	 
	 

	Appropriate Lesson Control Options
	 
	 
	 
	 
	 

	Can A Child Can Use It With Minimal Help?    
	 
	 
	 
	 
	 

	Help Materials Are Available
	 
	 
	 
	 
	 

	Children Understand Feedback
	 
	 
	 
	 
	 

	Offers Quick, Clear, Obvious Response To A Child's Action
	 
	 
	 
	 
	 


II. Ease Of Use               

	 
	Poor
	Fair
	Average
	Good
	Excellent

	  Skills Needed To Operate The Program Are In Developmental  Range Of The Child
	
	
	
	
	

	  Children Can Use The Program Independently (minimum help) 
	
	
	
	
	

	  Accessing Key Menus Is Straightforward 
	
	
	
	
	

	  Reading Ability Is Not Prerequisite To Using The Program 
	
	
	
	
	

	  Graphics Make Sense To The Intended User 
	
	
	
	
	

	  It Is Easy To Get In Or Out Of Any Activity At Any Point 
	
	
	
	
	

	  Getting To The First Menu Is Quick And Easy 
	
	
	
	
	

	  Controls Are Responsive To The Touch 
	
	
	
	
	

	  Children Know If They Make A Mistake 
	
	
	
	
	

	  The Child Has Control Over The Rate
	
	
	
	
	

	  The Child Has Control Over The Order Of The Display
	
	
	
	
	

	  The Child Has Control Over Exiting At Any Time
	
	
	
	
	

	  Icons Are Large And Easy To Select With A Moving Cursor 
	
	
	
	
	


III. Cometic Adequacy
	 
	Poor
	Fair
	Average
	Good
	Excellent

	Effective Use Of Screen Space 
	 
	 
	 
	 
	 

	Consistent/Effective Screen Format 
	 
	 
	 
	 
	 

	Uncluttered Screen 
	 
	 
	 
	 
	 

	Appropriate Use Of Color/Graphics/Sound 
	 
	 
	 
	 
	 

	Lesson Appeal 
	 
	 
	 
	 
	 

	Title Screen Sequence Is Brief Or Can Be Bypassed
	 
	 
	 
	 
	 

	Freedom From Text Errors 
	 
	 
	 
	 
	 


 

IV. Curriculum Adequacy
	 
	Poor
	Fair
	Average
	Good
	Excellent

	Consistency Of Related Lessons Inclusion  Of Teacher / Learner Preferences
	 
	 
	 
	 
	 

	Provision For Future Development
	 
	 
	 
	 
	 

	Timelessness
	 
	 
	 
	 
	 

	Appropriate Time Required To Complete Lesson
	 
	 
	 
	 
	 

	Appropriateness Of Hardware/Software Requirement
	 
	 
	 
	 
	 

	Flexibility
	 
	 
	 
	 
	 


 

V. Program Adequacy
	 
	Poor
	Fair
	Average
	Good
	Excellent

	Accurate Program Execution 
	 
	 
	 
	 
	 

	Freedom From Program Errors 
	 
	 
	 
	 
	 

	Minimization Of Disk Management
	 
	 
	 
	 
	 

	Efficient Program Operation
	 
	 
	 
	 
	 

	Sufficient Data Security
	 
	 
	 
	 
	 

	Appropriate Evaluation Of Learner Input
	 
	 
	 
	 
	 

	Accurate Display /Sound /Video  Presentation
	 
	 
	 
	 
	 

	 Installation Procedure Is Straightforward And Easy To Do
	 
	 
	 
	 
	 

	 Available Hardware /Software Resources Is Enough
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Figure –1  Mechanism of gravity





Figure –1 Mechanism of gravity





Increase with distance between masses





Does not need a conducting medium





Acts at a distance





Scientific ideas





But stops when air stops





Does not exist in space, near the moon





Increases with height





Conducted by air





Induced by air pressure





Children’s ideas   





Gravity
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