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Short description of learning audience: Eighth Grade Mathematics
_____________________________________________________________________

Language Content/Topic To Teach:  Discussed within context of the TPACK model provided on pages 4-7 of this document.
Rationale: Discussed within the context of the TPACK model provided on pages 4-7 of this document.
Standards Addressed: 

Standard 1.0 Knowledge of Algebra, Patterns, and Functions 

Students will algebraically represent, model, analyze, or solve mathematical or real-world problems involving patterns or functional relationships. 

Standard 2.0 Knowledge of Geometry 

Students will apply the properties of one-, two-, or three-dimensional geometric figures to describe, reason, or solve problems about shape, size, position, or motion of objects.  

Standard 3.0 Knowledge of Measurement 

Students will identify attributes, units, or systems of measurements or apply a variety of techniques, formulas, tools or technology for determining measurements.   

Standard 7.0 Processes of Mathematics 
Students demonstrate the processes of mathematics by making connections and applying reasoning to solve problems and to communicate their findings. 

 General Goal(s): 
Students will use Internet resources to investigate concepts related to the Pythagorean Theorem.  

Specific Objectives:
Students will use Internet resources, interactive applets and Internet search skills to demonstrate an understanding of the history of the Pythagorean Theorem and related topics.  Students should also be able to demonstrate a proof of the theorem and create a unique problem which demonstrates an application of the theorem.  
Required Materials: 
1) Internet access

2) For Print form option, printer and paper and writing utensil for filling out form

3) For Computer form option, server rights or appropriate media to save the document on

4) For explanation of proof, students will have presentation software and hardware necessary to show their proof

5) For real life application, students will have presentation software and hardware or optional art supplies or props as needed for demonstration    

Step-By-Step Procedures: 
This lesson will be completed over multiple class periods and/or different sections can be omitted if class time or instructor preferences does not permit the complete Webquest sequence as outlined below.

20 minutes: Instructor will review format and procedures with students as a class and ask any questions as needed.
Students will provide answers and information regarding Pythagoras and the Pythagorean Theorem within the context of the following questions:

30 minutes

1) WHO was this man, Pythagoras? Students will provide biographical information obtained from Internet site provided on the Webquest. 
30 minutes

2) WHAT are Pythagorean Triples? Students will use permitted search techniques for their respective school to locate the answer to this question, and fill in the answers on the Print or Computer form.
 
30 minutes

3) WHERE can you find demonstrations of the Pythagorean Theorem? Using a provided interactive calculation applet, students will determine the sides of three triangles of their choosing and records the calculations on the Print or Computer form. 
30 minutes for research, 5-10 minutes each for presentation
 4) WHEN in history have varieties of proofs been presented? Using a provided interactive applet to demonstrate a proof of the Pythagorean Theorem; students will then use permitted Internet search tools to locate a proof they understand and are able to explain to the class with the option, on the teacher’s part, of having the students present the proof to the class.
 

30 minutes for research, 5-10 minutes for each presentation 
5) WHY would the Pythagorean Theorem be used today? Using permitted Internet search tools, students will find a problem which uses the Pythagorean Theorem with the option of presenting the problem and solution to the class. 
1 hour for creation of project, home time if necessary, 10-15minutes for demonstration to the class 
6) HOW can the theorem be demonstrated in real life? In small groups, students will find a unique and creative “problem” to solve which illustrates an application of the Pythagorean Theorem and have the option of presenting this application and solution to the class.

Time for this section included in activities above

7) Students will fill out all required answers to above question on the Print or Computer form provided as an attachment on the Webquest.  All references used from the Internet by the students will be recorded on the appropriate form.
Media Rich Lesson Description and Rationale
The rationale for creating the Many Sides of Pythagoras Webquest will be discussed within the context of the TIP (Technology Integration Planning Model) from the Roblyer text detailed on pages 51-52.   

Phase I - Technological Pedagogical Content Knowledge 

In reviewing the TPACK model from the Roblyer text, the author feels this lesson takes into account all phases including content knowledge, pedagogical knowledge and technological knowledge.   (Roblyer, 2006).  

With regard to the content knowledge of the TPACK model, the two interactive applet resources found and used within the Webquest do an excellent job of demonstrating elements of the Maryland 8th Grade Mathematics Standards.  Specifically, the students will be able to demonstrate the Geometry element of Standard 2.0 with these interactive applets.  Also, Standard 1.0 and Standard 7.0 deal with the aspect of reasoning and problem solving.  There are two activities within the Webquest which deal with these standards, that is, the first example has the students look for problem examples showing the use of the Pythagorean Theorem and explain them, and the other activity has the students develop their own problem do demonstrate the Pythagorean Theorem.  Various elements throughout the Webquest have students address the requirements of Standard 3 which incorporates the use of measurements.    

From a pedagogical standpoint, a constructivist model of teaching is demonstrated in this Webquest.  The students are clearly learning through experience and demonstration.  Instructors using this Webquest are not completely absent from the lesson however, since review of instructions and any guidance and feedback throughout the lesson would be extremely beneficial to the students.  The constructivist approach is ideal for this lesson, especially since it is mathematics.  There are times, in this author's experiences, where students are intimidated or bored by mathematics topics.  Much of the learning and discovery was completed by the students with the teacher on the sidelines ready to assist or explain.  This level of self-sufficiency will help build up confidence for the students in working through mathematics concepts.  Also, the creative element in the culminating project makes it more entertaining for the students and allows them to express themselves instead of rigidly following rules and sequences inherent in mathematics problems.  

The technological aspect of the TPACK model is demonstrated in various ways.  First of all, the lesson is a Webquest yet a Webquest does not necessarily demonstrate technological knowledge.  When the author looked for Webquests involving various mathematics concepts in the past, they were often missing any type of element which made them "worth it" from the standpoint of the students or teachers to use technology.  These Webquests either showed no benefit over a classroom exercise showing the same content, or many of the links or activities in the Webquests did not work properly.  
This Webquest indeed has its foundation in technological knowledge, where the author specifically went on the Internet looking for a free resource to build Webquests, or otherwise provide a template for the creation of a Webquest.  There are two different elements of Internet research incorporated in the Webquest itself, including provided links for investigation as well as the opportunity for students to search for information on their own.   
Interactive applets are an additional technological element of the Webquest which offers a demonstration of the Pythagorean Theorem which could not be completed in the classroom without the benefit of technology.  Within the context of the lesson, the author creates an option for the students to complete the activities as "paperless" by filling out responses on an attachment.  The attachment is created as a form document where answers typed in according to instructions do not change the formatting of the document itself.  The author also includes numerous resources on the Teacher Page, as well as a culminating survey for the teachers to fill out to share comments and recommendations.  
Phase II - Relative Advantage 

As mentioned in the defense of Phase one above, various elements within this Webquest were specifically designed to operate on the Internet and with the use of technology.  The standout element was the two interactive applets which were used. One of the applets allows the students to make various size triangles, and see how the measurements of the sides change respectively.  It also has an interactive calculator and explains keystrokes to use when calculating dimensions of triangles on a scientific calculator.  The other applet shows a demonstration of one of the proofs of the Pythagorean Theorem where students can drag and drop shapes on the screen to see how they all fit within another shape.  
No two students would interact with each of these interactive applet elements exactly the same, and this individualized demonstration would not have been possible without the use of technology.  
The research elements, both provided and self-directed, are also characteristics of the lesson which make it unique and beyond the scope of what a non-technological lesson would provide.  The "paperless"  Computer form option clearly demonstrates an additional advantage offered in this Webquest. 
One of the most valuable "worth it" aspects from the standpoint of both the author and teachers who may view the Webquest, is the survey on the teacher page.  When teachers provide feedback about the lesson, the author gains the benefit of peer review, and the product can be improved for the use of teachers in the future.  

Phase III - Objectives and Assessments 

Unfortunately, the author does not presently have a student population to present this Webquest to in a classroom setting.  At the time of the submission of this report, no peer feedback has been received.  Once the Webquest has be published for a period of time, in future, the survey will likely provide valuable information regarding the use of the Webquest in the classroom, as well as feedback from current teachers who are working in a classroom setting.  If the lesson was presented in the classroom, the rubric included in the Webquest would provide information about the level of learning the students experienced with the lesson.    

Phase IV - Integration Strategies 

In developing this Webquest, the author chose to use a variety of elements from the Internet to teach the topic of the Pythagorean Theorem.  From past experience, students seem to get confused with the introduction of this topic from the beginning simply by hearing the man's name, Pythagoras.  By using the resources on the Internet, the students are given resources to use, as well as the opportunity to explore on their own a variety of information related to this mathematical concept.  The elements of variety coupled with self-direction and application will likely lead a wider audience of students to understanding, or a "light-bulb" moment of "getting it."   

Phase V - Instruction Environment - Technology Support 

Though the author is not currently in the classroom setting, she does realize not every mathematics class has the same availability of technology.  Mathematics classes in some schools have a certain number of classroom computers, and these few computers may be the only access available.  Some schools may have computer labs available, but access may be limited to certain times or days of the week.  The ideal situation would be for students to have laptops or computers to use with no restriction, but this is not likely the scenario in the majority of schools.  The variety of accessibility available was taken into account  when building this Webquest. Different sections can be completed at different times.  Also, when the author created the answer sheet, both a print and computer form were made.  A form can be printed from an attachment on the Webquest and filled in by hand if students are not able to save their work on a server or other device.  In fact, if the students had minimal school access, but did have access outside of school, the Webquest  could be completed at home and emailed to the teacher.

 Another issue the author took into consideration in creating the Webquest is the various guidelines different schools may employ for Internet access and search criteria.  For instance, the author did not state, "Go to Google (c) and find information....." but instead instructed students "Using permitted and appropriate search techniques..." and took into account the varied Internet policies.  The individual instructors can advise students of guidelines specific to the policies in place within their school or district.  

Phase VI -  Evaluation and Revision 

Within hours of submittal, this project currently has received no feedback from peers regarding possible improvements.  The author sent the link to more than 10 individuals, posted the link to the project within the conferences and within the small study group conference.  Without this feedback, the author is limited to self-evaluation.  However, during the planning and development of the Webquest the author did realize some improvements which could be made to make the lesson more effective. Most of the proposed revisions were related to the relative advantages and disadvangates of the free Webquest template offered at Zunal.com.    

The advantages include the relative ease of construction and the considerable amount of information the site offeres on each template page.  During development, even without feedback from others, the author was able to compose pages with appropriate content required based at the time the time content for the Webquest was entered.  Each of the pages is consistent so the lesson is visually attractive and easy to navigate.  Also, since it is a template, the lesson was created quickly with minimal errors and revisions necessary.   

Though the relative ease of use of the free element is an advantage, it is also a disadvantage due to the fact there were only a few available formatting options.  During edits, the template screen in Zunal.com shows at least minimal formatting options such as bullets and numbering.  Unfortunately, these elements do not show after publication to the web, and all of the paragraphs for the seperate sections appear together in a single paragraph.  It was necessary to remove all formatting and go back and bold headings to allow different headings to stand out, and insert hard returns throughout the document.  Another disadvantage of the free template format was evident in the evaluation (assessment) section of the Webquest.  The lesson itself included a question and answer section and two research opportunities which involved presentations.  The rubric section on the evaluation page provided room for only 5 total elements of evaluation.  Seperate evaluations or rubrics for each presentation would have made the lesson more flexible.  A teacher could choose to do one, two or all of the sections, but have a complete and more detailed rubric for each section.  Also, if the template were more flexible, a student evaluation in the form of a survey could have been included.  The Survey Monkey surveys provide instant feedback and data which would tally check understanding as well as the students' opinions about the least and most favorite sections of the Webquest.
Concluding Remarks
The author first considered developing a Webquest to guide students through an investigation of the historical and practical aspects of the Pythagorean Theorem months ago.  She was completing an assignment to locate and review a Webquest in a pertinent topic of her subject area of mathematics. A recent article in a journal of distance education supports the use of Webquests in particular to develop middle grade students’ understanding of mathematics concepts (Kurtulus, A., 2009).   It was surprising to find very minimal resources which were functioning, educational, applicable to the standards, and “worth it” with regard to the use of technology.  The author finds the development of this Webquest to be a valuable experience, and looks forward to receiving and implementing suggestions for its improvement.  To ensure the timely submittal of this assignment, it will be turned in on time. Should feedback be received, a supplemental submission will be made for the purpose of discussing and summarizing suggestions provided in the feedback.
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