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Using Physics Oriented Websites Developed by Physics Teachers for Educational Purposes


As technology becomes more integral inside and outside the classroom teachers are learning to use the new tools technology affords them.  One such tool is an internet website.  Websites designed by teachers have the potential to serve many educational functions and in the future will offer more opportunities.  To explore some of the opportunities websites offer research will be conducted to predict future uses for websites by main stream high school Physics teachers and to explore standards used to determine effectiveness of educational websites.  In addition, a website will be developed and used as an example.
Supporting Statistics and Information:

According a survey conducted by Princeton Survey Research Associates International it was found, “Some 93% of youth are online and 94% of their parents are online. Overall, 87% of parents who have a child ages 12-17 use the internet, up from 80% in the 2004 survey.” (Macgill, www.Pewinternet.org)  The survey was conducted in 2004, 2005, and 2006 and sampled of 935 families from across the United States having adolescent children ranging in age from 12 to 17.  In addition, “89% of online teens say the internet and other devices in their lives like cell phones, iPods, and digital cameras make their lives easier, while 71% of their parents say these technologies make their lives easier.” (Macgill, www.Pewinternet.org)  However, the survey did show that income and race did have an impact on the amount of people that use the internet.  The lowest amount of participation, 60%, occurred in households where the average income was below $30,000 a year.  Ultimately the survey found that, “Teens are far more likely than their parents to view technological devices as playing helpful roles in their lives. Eighty-eight percent of all teens say that technology devices make their lives easier, compared with 69% of all parents who were asked about technology’s role in their own lives.”  (Macgill, www.Pewinternet.org)  Which such a large participation rate and trends showing that internet usage will continue to improve educators should be taping into this resource to better reach their students.
In addition, on January 31st of 2006 the United States government announced a plan to improve education and promised $380 million in funds to support the plan.  To help target areas in need of improvement a survey was conducted.  “The surveys included questions about educational technology. These data describe teachers' and students' access to technology and the uses that they make of it as they do their work in mathematics. Given the attention that the American Competitiveness Initiative places on mathematics and educational technology, these data provide an important benchmark for progress in teachers' and students' use of technology in mathematics instruction.” (Mitchel, pg. 1)  Our government’s emphasis on educational technology should prompt our own use of technology, in particular our use of the World Wide Web.

Potential Use for Websites in Education:


There are many uses for websites currently available and new applications are being developed continuously.  The applications that are identified below are just a handful of some of the promising ones already identified.

In an article posted by Education World, “Engaging All Students,” it is noted how students at Jo Mackey Academy of Leadership and Global Communication in North Las Vegas use a version of a smart board called, Promethean ACTIVboard, to interact digitally with media.  In addition, “The board allows teachers to conduct interactive lessons using the Internet and incorporating sound, animation, and digital images.”  (Delisio, www.Education-World.com) Smart boards are an excellent means of bringing the internet into the classroom and promote awareness of educational websites including a potential class website.
In another article by Education World, “Pull Out Your Handhelds And Click on Page…” it says, “Cell phones are likely to become the information-delivery-method of choice, since they can access the Internet as well, Hendrie suggested.”  (Delisio, www.Education-World.com)  Especially as electronic devices become less expensive and lighter they will be more readily available for students to use and access the internet.
Melissa Trotter, a Pre-K teacher at Primrose School of Cumming, Georgia, uses her class website to remind students of classroom rules, post homework, and provide examples of projects for students.  In addition, she provides curriculum goals for parents, a guestbook for visitors and examples of her lesson plans for administrators. (Trotter, https://hawkeye.ngcsu.edu/~MATROT4584/index.htm)  
George Celona, a Physics teacher at Springfield High School, Pennsylvania, uses his website to post notes from class, and provide extra copies of handouts.  He also uses a blog to promote discussion on Physics principles covered in class, and provides a virtual tutor for students that need examples and principles explained audibly in more detail. (Celona, http://springfieldhsphysics.com/) 
The Owen J. Roberts School District plans to use its website and to extend to the use of its grading software to allow a parent access to their child’s grades online.  The software is called, Teacher Logic, and is run by web-based software.  The system when completely installed will allow parents to view up to the minute grades. (OJR School District, http://www.ojrsd.com/) 
Standards for Educational Websites:


Of all the educational websites that exist there must be a standard for what constitutes a superior educational website and what does not.  According to Caroline Whitbeck in her article, “Science and Engineering Ethics, Vol. 11, No. 3” two necessary standards for an educational website are adherence to the World Wide Web Consortium standards for html code.  This will enable the site to be accessed by many different types of web browsers including Braille and speech browsers.  She also recommended adding annotation to links for the user to better understand and navigate through the site. (Whitbeck, pgs. 463-476)
According to Web Design Office, designers had a few standards in mind.  One of them was to keep the graphics simple for the sake of keeping the focus on learning instead of visual appeal.  Another was keep the user in mind in regard to age and how much they know about the internet.


According to Mary Maropul-Pandya, instructor for INSYS 441, at the University of Pennsylvania Summer Science Academy, there are 9 standards for website design.  A list and brief description of each are included below:

1. Memory Load: how much information the site offers the viewer, too much or too little.
2. Clarity: how easily a site presents its purpose.  Typically, the delivery method is text.
3. Credibility: is the site contextually accurate.  Indicators of a credible website are if the author signs their name to the site and/or if the site is associated with another credible institution like a college or well established business.
4. Timing: how slow or fast the site loads and presents its information.
5. Orientation/Navigation: how easily the viewer may navigate through the site.  A site that’s easy to navigate may include a separate menu that’s at the same location on every page of the site.
6. Directions: descriptions on how to use the website.  For example if a site requires the user to have Java installed on their computer it would indicate so and offer a link to download Java.
7. Consistency: how well the author maintains the theme of the site from page to page.  Elements that contribute to the theme of a site are font, color, and organization of text and/or graphics.
8. Aesthetics: overall visual attractiveness of the site.  In some instances the goal of the author may be to create a site that’s unattractive due to the theme of the site.  Such a site may still be deemed an aesthetically successful site.
9. Simplicity: complexity of the web site structure.  A highly complex structure may include many links and several layers of information and pages.
Sample Website


To add this article in its discussion of applications and standards for websites a website was developed that consists of six parts and is tailored for a Physical Science class.  Each section will be analyzed for the options it offers a teacher as well as the advantages and disadvantages.  The six parts are:
1. Home Page

2. Class Information

3. Review Materials

4. Tests and Quizzes
5. Lab Materials
6. Links

Each section will include several components that will contribute to the overall usefulness of the website.

Home Page:


The home page is the first thing viewers will see when they visit the site.  It will include five items, a banner, an overview of the website, a description of the teacher, a description of the course and a navigation menu on the side.  The banner will include the name of the site, “Owen J. Roberts School District Physics” and the author, Michael Caban.  The overview of the website will include a Roman Numeric outline of the structure of the website.  The description of the teacher will include basic biographical information on the teacher including teaching experience, education, and some information on hobbies and interests.  The course description will include science prerequisites, math prerequisites, a brief synopsis of the course, and a hypertext link to the course syllabus.  The navigation menu on the side will include links to the remaining sections of the website, Class Information, Review Materials, Tests and Quizzes, and Links.


The benefit of having a home page is it establishes many of the requirements for a well planned website upfront.  For instance the overview of the website helps clarify the purpose of the site, directions for the site, and allows the viewer to interpret the simplicity of the web site structure.  The appearance of the homepage establishes the theme for the supporting pages which contributes to the consistency and the aesthetics of the site.  The navigation menu aids the viewer in navigating the site.  In addition the banner across the top of the site will aid in the credibility of the site.

The drawback of having a homepage that links all the other aspects of the website together is loosing the ability to present more information quickly.  However, too much information presented at once may be ineffective and burdensome.  Other drawbacks to developing a homepage include learning the software necessary to design the homepage, taking the time to develop the page and its supporting pages, and using class time to instruct students on where to find the site.  These drawbacks are not substantial hindrances considering most school districts require staff development and provide teachers with daily preparation time. 
Class Information:


The Class Information portion of this website would include monthly calendars generated in Microsoft Excel.  The calendars would include the student objective for each day, test and quiz dates, and due dates for major assignments.  On this website the entire year’s events are posted including midterm project due dates, midterm exam dates, final project due dates, and final exam due dates.

There are a number of benefits to having a monthly overview available.  One would be the availability of information for students that may need to look ahead for planning reasons.  Another benefit is the opportunity to inform parents about assignments that they may need to remind their child about.  A third benefit of this feature is its compliance with IEP requirements.  One example of how it complies with IEP requirements is providing weekly communication with parents of upcoming assignments.  Another example might be providing written communication of assignments with students in the form of a planner.


The draw backs to this feature would be that it would need to be updated periodically.  Perhaps, information could be updated on a weekly basis as the lesson plans are altered.  However, once the material is in place updating the information would require a fraction of the start-up time.  A second hindrance may be learning the required software.  However, perhaps time and funds could be used as a faculty development workshop if a computer literacy or website planning course is needed.

In addition to the monthly calendars daily assignments would be posted on a blog.  Daily assignments could be posted either one of two ways.  The fastest and easiest method would be to offer a link to an off-site educators’ website where assignments can be posted in a pre-established blog that only the teacher can access.  Some existing sites include:
http://www.schoolnotes.com/
This site is owned and maintained by Education World, an online resource for teachers.  After setting up an account with Education World the teacher is given a unique address where they may refer their students to check for assignments and notes.  The teacher may update that information continuously.
http://georgecelona.tripod.com/blog/
The site is orchestrated and managed by http://www.tripod.lycos.com/.  The teacher in this example, George Celona from Springfield High School, Pennsylvania, signed up for free and was given the unique address indicated above.  Once the site was established he then posted assignments as needed.
Although this may be the quickest and easiest method to post daily assignments the most aesthetic approach would be to include a blog directly in the website that could only be accessed by the instructor.  Having a blog directly in the site for daily assignments would reduce the risk of students getting lost while trying to navigate to the daily assignment.  This approach would take more time to set up, but once established it would take the same amount of time to post the daily assignments, perhaps even less, than the off-site option.


A benefit of this feature is a student and/or a parent has the ability to access homework assignments from outside of school for any reason.  That would include a updating a student that was absent, as well a family.  This feature also would support IEP requirements just like the monthly calendar.  The drawbacks to this feature are the required knowledge to run the technology, the time required to set it up, the time required to instruct the students on where to find it, and the daily maintenance.  In addition, the instructor must be sure to update the information daily and accurately.

Review Materials:


The purpose of this section is to provide students with tools to help them review prior to a test or quiz.  The review materials segment of the website will include three different types of resources, review sheets, practice worksheets, and practice tests.  The review sheets will have a list of major ideas and terms that students should study to prepare themselves for an upcoming test.  Typically, review sheets are handed out in class prior to a test or quiz, preferably at the beginning of a unit.

Having a review sheet available on a website benefits the student that might have lost their copy.  It also complies with IEP requirements for providing a review sheet.  Parents are also encouraged because they are able to see what their son or daughter needs to study, and can follow up to confirm that they’re prepared.  The drawbacks to having a tool like this are similar to the drawbacks of the daily assignment postings namely, knowledge of the necessary technology, initial time investment by the teacher, instructing students on where to find the site, and periodic maintenance.  However, each of these can be managed through staff development initiatives, and well managed planning time.


In addition to the review sheet students have access to additional practice worksheets and online activities.  The worksheets would compliment any material already covered in class but would provide additional practice.  The online activities could also offer an alternate perspective that could benefit the student.  For example an applet may offer a visual learner the opportunity to interact with concepts that couldn’t be done in class due to a shortage of computers or resources.


The primary benefit of having additional practice worksheets and online activities is students have additional opportunities to practice before the test.  This portion of the website may also be used in class if a digital projector is present so students can see some of the online activities used before they try.
The drawbacks of additional practice worksheets and online activities are the same as previously mentioned, knowledge of the necessary technology, initial time investment by the teacher, showing students where to find the site, and periodic maintenance.  Aside from these, make sure the activities are clearly written and working properly.

The practice tests are another great resource available on the website.  There are two forms of practice tests.  The first is a multiple choice test, or a version similar to it, that is taken online and graded immediately.  Many science textbook’s websites have similar practice tests like: 

Giancoli
http://wps.prenhall.com/esm_giancoli_physicsppa_6/0,8713,1113739--t,00.html
The Giancoli Physics website will allow students to take a practice test on any Physics topic and email the results to the teacher.  Questions range in difficulty and would best suited for Academic, Honors or AP Physics students.

DC Physics

http://www.dctech.com/physics/help/tests.php
The DC Physics website includes practice questions that cover all Physics concepts on an introductory level.  This website may be useful for Honors Physics or Academic Physics students.

Test Prep Review

http://www.testprepreview.com/ardms_practice.htm
This resource offers a host of practice tests that are not just related to Physics.  The tests can be taken online with immediate feedback on the student’s results.  This site may be useful for Academic Physics or Honors Physics students.

A second kind of practice test available over the internet is a digital copy of a test and answer key as a Microsoft Word or Adobe Acrobat Reader pdf document that students can print up, and practice completing on their own.  Some examples of these kinds of tests on the internet are:
Science Regents Exams

http://www.nysedregents.org/testing/scire/regentphys.html
This website contains archives of New York State Science Regents exams for the past ten years that can be used with Academic Physics or Honors Physics students.

The GRE Physics Test Practice Book

http://ftp.ets.org/pub/gre/Physics.pdf
This resource contains Physics questions on a college level.  This may be a useful resource of an AP Physics class.

The Physical Science Resource Center:

http://www.compadre.org/psrc/items/detail.cfm?ID=390
The Physical Science Resource Center includes copies of the Science Olympiad test that were used in previous competitions.  It may be useful for an Academic Physics or Honors Physics student.
The benefit of offering students online practice tests is greater exposure to Physics materials and more practice time with immediate feedback.  The drawbacks of using online practice tests are investing the time to learn how to use the site, showing students where to find the site, and holding students accountable to use the resource.
Tests and Quizzes:

The Tests and Quizzes portion of the website would include instructions for completing an online assessment and a link to Cengage Learning.  Cengage Learning, http://west.ilrn.com/ilrn/, is an online assessment tool that a teacher may use to develop online quizzes or tests along with an answer key.  Students may access the site, once they’re registered, and complete the online assessment the teacher created.  The students’ assessments are immediately graded by the website and recorded.  The teacher may then access the site and retrieve the grade.  The site is entirely free of charge.

The Cengage Learning site offers the benefits of immediate feedback for students and grading the assessment for the teacher.  It also frees up valuable class time that would normally be used for testing.  The downside of using an online assessment tool like Cengage Learning is the added time required to enter the test questions, options, and answers.  However, once the material is entered it may be reused in the future.  The primary difficulty with online assessments is maintaining test integrity.  To help alleviate this problem the Cengage Learning site software will randomize the order of the questions as well as the question options if the teacher chooses.  In addition, the teacher may limit the time frame the assessment is available.  Other drawbacks of using the site include showing students where to find the site, and the time required to register the students.

Lab Materials

The Lab Materials section of the website will include a description of lab report requirements, a copy of the rubric, and a link to TurnItIn.com.  The lab requirements will be discussed at the beginning of the school year and posted as a matter of convenience.  The same applies for the rubric used to score lab reports.  In addition, a copy of each will be provided as a downloadable Microsoft Word document.

TurnItIn.com, http://www.turnitin.com/static/index.html, is a plagiarism prevention, peer review, and grade reporting tool.  It allows students to submit reports and then reviews the document for plagiarism.  The site indicates the likelihood of plagiarism on a percentage basis.  Once the students’ reports are submitted they’re available for the teacher to read, add comments electronically, and grade electronically.  TurnItIn.com will also store the grades in a database.  Students may view the teacher’s comments, view their grade, read each others report, add comments to each others reports and download each others reports.  This site is also free of charge.

TurnItIn.com offers many advantages and few drawbacks.  It conserves paper, promotes academic integrity, saves the teacher time in reviewing and grading, and enables students to edit each others work.  It is noteworthy that it also allows students to collaborate on a common report.  Group members may submit their portion of a report that the teacher may check or review.  Then, another member of the group may download all of the portions of the report, consolidate and edit the report before final submission.  The process allows the students to provide a report that has been read and reviewed by at least two different students.  The drawbacks of using the site are simply investing the time to learn how to use the site, showing students where to find the site, and the time required for the students to register.
Links:

The Links portion of the website is offered as a resource for students to use as a supplement to their learning.  The links offered are description below with a potential use included.
Discovery Education Streaming

http://streaming.discoveryeducation.com/index.cfm
Discovery Education streaming is a digital video-on-demand and online teaching service.  Students may refer to the site to revisit a video watched in class or to research a topic of interest.
Giancoli

http://wps.prenhall.com/esm_giancoli_physicsppa_6/0,8713,1113739--t,00.html
The Giancoli Physics website is the home page for the Giancoli, Physics textbook.  Students may use the site to review textbook material or challenge their understanding with practice questions and problems.

Net Trekker

http://www.nettrekker.com/
Net Trekker is an educational search engine that’s safe and easy to use.  It also categorizes resources according to topic, age level, and format.  Students may use this site for help with research.
Teacher Logic
http://www.ojrsd.com
Teacher Logic is a grade reporting software used by the Owen J. Roberts School District.  Students and their parents may log into the site and view up to the minute grades for any class the student is currently enrolled.


Links are useful for aiding students with research tools and review tools.  In addition they are simple to plan and apply to a website.  The only obstacles to using links on a website are taking the time to learn the software necessary to develop the link, taking the time to develop the link, and using class time to instruct students on where to find them.  Again, these obstacles are not substantial considering most school districts require staff development and provide teachers with daily preparation time.
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