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I. Introduction


Society’s recent technological expansion has opened many new doors for teachers. There now exists new, clearer, and more exciting ways to present almost any content material.  Anything a student wants to learn can now be found on the internet.  There is a wealth of information available and an equal number of ways to present that information.  The challenge that teachers face is how to successfully use the available technology in their classrooms.  They need to make decisions about when and what type of technology should be used.  They need to justify to themselves that using technology instead of traditional means will benefit their students.  A good teacher knows that technology should only be used when it serves to enhance or facilitate instruction already in place.  


As a future teacher, I recognize the importance of making these decisions about classroom technology use.  In my opinion, teachers should take the time to develop a plan for technology use in their own classrooms.  They should examine their existing lesson plans to determine where technology would fit.  For those who are planning to teach in the future, developing this plan is also practical. 

 For my project, I decided to construct my own plan for technology use in the high school biology classroom.  I began by compiling a list of main topics in high school biology and thinking about how I would teach each of them.  (Since I am not already a teacher, I don’t have existing lesson plans to refer to).  Then I decided if technology would facilitate instruction of this topic, and thought about what type of technology I might use.  I quickly realized that my ideas weren’t novel and that someone else had already taken the time to develop them for classroom use.  Rather than reinvent the wheel, I decided to search for technological resources that have already been established for classroom use, evaluate them, and organize them into a plan.  My original searches were done using google or yahoo for general topics. I then narrowed my searches and only looked for technology for the topics I had originally specified.  I came across many possible activities, lessons and labs that utilized technology.  When I encountered a lesson or lab using technology that seemed like it might be useful, I evaluated it on a scale of 1 to 5 (with 5 being the most favorable) in each of the following categories:  age appropriateness, relevance, ease of use, flash (i.e. potential for interest/excitement), accuracy, and availability.  Sources were chosen or rejected based on these criteria.

II. Elements of the Technology Use Plan

The following is my technology use plan for high school biology.  It includes websites, activities, projects, lessons and labs from a wide variety of sources.  All of these sources - based on my evaluation criteria, my original thoughts on implementing technology, and reviews by third parties - seem to be worthwhile for use in the high school biology classroom.  However, I have yet to personally test their effectiveness when used in an actual classroom.  

A. General


Throughout my research, I have come across various technological tools that do not necessarily fit into a specific topic category.  These tools either cover a variety of topics, or can be altered to address different topics.  Although I could not give them an exact place in my curriculum plan, I think they deserved to be included. I know I will use these tools in my own classroom. 

· Dr. Art – The Singing Scientist:  BIO-RHYTHMS I+II (www.biosongs.com) 

I read a review about this CD set in The American Biology Teacher (September 2001).  The CDs feature 15 songs written and sung by Dr. Arthur W. Siebens (Washington, DC public schools) to help high school kids remember important biology concepts (i.e. cells, membranes, glucose, enzymes, replication, cell cycle, meiosis).  Most of the songs are sung to familiar tunes such as “La Bamba” and they represent a variety of music styles.  Tools that make concepts easier to remember are valuable in science classrooms because many students find certain concepts extremely difficult and frustrating to remember/comprehend.  According to the review in The American Biology Teacher, research indicates teachers should address difficult concepts from different angles so as to accommodate students’ multiple intelligences.  I believe in the power of song to capture interest and to help students remember things. People learn song lyrics very quickly and they seem to remember them for years, even when they haven’t heard the song in a while.   For example, when I was in third grade, I learned a song about the fifty states.  To this day, I can still recite the fifty states in alphabetical order to the tune of the original song I learned way back in third grade.  Therefore, I see music in the biology classroom as having the same effect. Teachers can use it during actual lessons to help students remember the important concepts.  The CD is inexpensive (less than $20 with shipping) and can be shared by all biology teachers in a school. 

Evaluation:

	Category
	Score
	Notes

	Age Appropriateness
	5
	Can be used at all levels

	Relevance
	5
	Variety of topics addressed

	Ease of Use
	5
	

	Flash/Excitement
	5
	

	Accuracy
	5
	Made by a biology teacher

	Availability
	4
	You have to buy it, but it isn’t expensive


· Quia  www.quia.com 

This website contains hundreds of online activities in all content areas for student usage.  The activities take the form of quizzes, games, scavenger hunts, etc. and are designed and submitted by teachers.  Teachers can use already established activities or create their own.  Teachers can refer students to this site for homework, review, or study options. Currently, there are 19 activities available for biology addressing topics ranging from cells to animal classifications to evolution.  Students will enjoy the games because they make studying a little more fun and interactive.  I think I would use this website mostly for outside student work.  

Evaluation:

	Category
	Score
	Notes

	Age Appropriateness
	5
	Perfect for high school students

	Relevance
	5
	Variety of topics addressed

	Ease of Use
	5
	

	Flash/Excitement
	3
	The games make studying slightly more enjoyable

	Accuracy
	5
	The activities are posted by teachers

	Availability
	5
	Its free to use online


· Puzzlemaker puzzlemaker.school.discovery.com
The Discovery Channel provides a site for teachers and students to create puzzles using any word list.  There are a variety of puzzles available including crosswords, wordsearches, cryptograms and mazes.  The site is really simple to use.  To create a crossword puzzle, the teacher need only input the desired size, the words to be used and their clues.  To try it out, I entered 15 words of varying length and asked the program to create a crossword puzzle no more than 30 spaces high and 30 spaces wide (the standard length).  Approximately 20 seconds after I clicked on create, my puzzle appeared.  I went back and changed one word and the outcome was a completely different puzzle.  The puzzles are available in a printable version or you can save them in your account.  I think this is a great tool for teachers to create study guides, quizzes, and extra credit on tests.  Students can also be directed to this site to create their own puzzles.  This site was reviewed in The American Biology Teacher (September 2001).

Evaluation:

	Category
	Score
	Notes

	Age Appropriateness
	5
	Can be used at all levels

	Relevance
	5
	You can create a puzzle for any topic you choose

	Ease of Use
	5
	One step!

	Flash/Excitement
	2
	Puzzles are more fun than multiple choice questions

	Accuracy
	5
	You enter your own information

	Availability
	5
	Its free to use online


B.  Animations


In my opinion, animations can be used during almost any lesson to enhance understanding and facilitate teaching without changing the lesson.  Many biological concepts can benefit from the use of animations.  Animations make it easier for students to visualize processes or events.  For example, mitosis and meiosis tend to be difficult concepts for students to understand.  The traditional use of still pictures of cells in certain stages of mitosis are helpful, but students might find it difficult to visualize how the cells transition from stage to stage.  An animation using Flash can provide students with the whole picture of cells during mitosis and meiosis.  In addition, animations are more exciting that still pictures. I know from my own experience that I am more likely to remember something that is presented in animation form, rather than still pictures.  The quantity of biology animations available is immeasurable.  However, many websites offer animations that are too complex for high school level kids.  The following websites contain animations that are suitable for the high school biology classroom.

· www.cellsalive.com - animations of the cell cycle, cell organelles, mitosis, cell cam

· www.fed.cuhk.edu.hk/~johnson/ - A “Biology Teaching Homepage” with a  comprehensive collection of animations

· www.salineschools.com/users/diabt.diab.html - Tom Diab’s website - contains Flash animations to describe various key concepts

· bio.winona.msus.edu/berg/ANIMTNS/Directry.htm    directory of animations

C. Mendelian Genetics/Human Inheritance 


The Heredity Unit in a high school biology curriculum has a lot of possibility for technology integration.  The following are three aspects of technology I would like to use in my teaching. If time and computer usage permitted, I would use all three in my classroom.

· Virtual Fly Lab biologylab.awlonline.com
Biology Labs Online offers twelve labs covering a wide variety of topics.  However, the labs are geared towards AP or college students.  I obtained a 30 day trial subscription specifically to view the Virtual Fly Lab.  I used this lab in college, and found it very useful for trying to understand genetics.  Although it is a college lab, I have confidence that it can be used with high school students if approached correctly. Teachers should provide students with a list of tasks they should carry out.  This could be in the form of “Cross a wild type female with a bristle male”  or “Pick a trait and perform crosses changing only that trait.”  Directions such as these will prevent the students from getting bogged down with too much information, especially since there are about 10 traits available to change.  After students have completed the assigned tasks, encourage the students to “play around” with crosses to see what they get.  You can produce some interesting looking flies with this program.  

Evaluation:

	Category
	Score
	Notes

	Age Appropriateness
	2
	Slightly above grade level, but still can be used

	Relevance
	5
	

	Ease of Use
	4
	Requires some instruction from teacher

	Flash/Excitement
	5
	Students get to see what the flies actually look like

	Accuracy
	5
	

	Availability
	3
	It costs money!


· Traits R Us!  www.microsoft.com/education/default.asp?ID=trait 

This activity is outlined on the Microsoft Education website as a lesson plan for high school science classrooms using Microsoft Access.  It requires students to collect data about their own and their classmates characteristics and traits and organize that data using a Microsoft Access database. After students have collected and organized data, they will look for patterns and use statistics to compare the class data from “the real world.”  Students will likely be surprised at how much diversity lies within their own classroom. They will also practice collecting, analyzing, and reporting data, which are all valuable scientific skills. I think students will really enjoy this project because it has a direct relation to their own lives. They will be interested to see who has what abilities and how their class statistics relate to real world statistics.  The description of this activity indicates it could take 3 to 5 class periods, so not all teachers will have the time to use it.  

Evaluation:

	Category
	Score
	Notes

	Age Appropriateness
	5
	Designed with high school in mind

	Relevance
	5
	Relevant to curriculum and to their own lives

	Ease of Use
	3
	Access can be difficult and time consuming

	Flash/Excitement
	5
	Students get to use and analyze their own traits

	Accuracy
	5
	

	Availability
	5
	Microsoft Access is available on most computers  


· WebQuest on Genetics   coe.west.asu.edu/students/molshan/web.html 

This WebQuest requires students to research different genetic disorders and present their findings to the whole class.  They will have already studied genetics and this activity will move them to genetic disorders – how people get them, karyotyping, treatment, and possible genetic testing.  Students work in groups and each group member is assigned a role (Genetic Counselor, Disorder Specialist, Parent, Human Genome Expert).  Each person is required to address and research the disorder from a different perspective.  For example, the Genetic Counselor should research treatments so he can advise the parents.  The WebQuest designers provide links to 15 websites for the students to use in their search.  When the students complete their research, they are required to present their findings to the class in a creative way. The WebQuest doesn’t seem to be very specific, leaving a lot of room for any teacher to make changes or additions.  I think students would really enjoy the role play aspect of this project, especially if they carried out those roles in the presentation.

Evaluation:

	Category
	Score
	Notes

	Age Appropriateness
	5
	Designed with high school in mind

	Relevance
	5
	

	Ease of Use
	5
	Only requires internet use

	Flash/Excitement
	4
	Role playing and real life relationship

	Accuracy
	5
	The websites are prescreened

	Availability
	5
	Internet connection 


D.  Classification/Kingdoms

· Keeping track of characteristics using Microsoft Excel

A large part of the high school biology curriculum includes studying characteristics or traits of members of the six kingdoms.  With so much information thrown at them, I think it is difficult for students to remember which characteristics belong to which group.  I think Microsoft Excel could be used here to help students keep track of the information during these units.

· Virtual Frog Dissection - The Digital Frog 2 www.digitalfrog.com 

This software created by Digital Frog International provides an alternative to the real life frog dissection.   Some students don’t feel comfortable dissecting animals, and others don’t do the dissection correctly, preventing them from getting all they could have gotten from the dissection.  This software allows students to read about frogs and their habitats and learn about internal organs via virtual dissection. Students can dissect the leg, abdomen and head of the frog.  There is a picture of the frog as well as actual video of a frog dissection.  The software is self explanatory and very easy to navigate.  It can be used to supplement or compliment actual frog dissections.

Evaluation:

	Category
	Score
	Notes

	Age Appropriateness
	5
	High school students dissect frogs

	Relevance
	5
	“”

	Ease of Use
	5
	Detailed menu/map available

	Flash/Excitement
	4
	Real life video and pictures

	Accuracy
	5
	

	Availability
	3
	It costs money!/does not need to be installed


E.  Human Body

· A.D.A.M. (The Inside story) - A.D.A.M. Software, Atlanta, GA

A.D.A.M. stands for Animated Dissection of Anatomy.  This CD provides a journey into the human body with detailed full color illustrations, sound, and even a little humor.  The information available is detailed and animated – there are even videos of actual operations.  It can be used by teachers as an instructional tool, or by students as an exploration tool.  It gives an excellent description/picture of the human body, and will likely capture student interest.

Evaluation:

	Category
	Score
	Notes

	Age Appropriateness
	5
	Can be used for high school and beyond

	Relevance
	5
	Human body is a major element of curriculum

	Ease of Use
	4
	A lot of navigating to find what you want

	Flash/Excitement
	5
	Interesting and real pictures

	Accuracy
	5
	

	Availability
	2
	It costs $40 and it must be installed on your computer to use (uses about 6MB), PC/MAC


F.  Ecosystems/Biomes

· Biome WebQuest  www.biologycorner.com/worksheets/biome.html 

This WebQuest begins by presenting students with a “problem,” that a travel agency wants to boost travel to different parts of the world.  The travel agency has hired you (the student) to make a presentation to sell a vacation package.  Each group of four is assigned to a specific biome (i.e. taiga, tundra, savannah, ocean) and students take on roles (botanist, zoologist, meteorologist, geographer) to conduct research about the biome.  Students are given some questions and websites to guide their research.  In the end, they are to present their biome to the class to try to “sell” it.  This project will help students learn about different biomes.  It will interest them because it has relevance to their lives (persuading someone to vacation somewhere).  

Evaluation:

	Category
	Score
	Notes

	Age Appropriateness
	5
	Designed with high school in mind

	Relevance
	5
	

	Ease of Use
	5
	Internet searches

	Flash/Excitement
	4
	Role playing and real life relationship

	Accuracy
	5
	Websites are prescreened

	Availability
	5
	Internet connection


· Virtual Field Trips – Digital Frog International www.digitalfrog.com 

In addition to creating the Digital Frog 2 software for virtual frog dissection, Digital Frog International has three software programs for Virtual Field Trips (Rainforest, Wetlands, Desert, and Forest “coming soon”).  These virtual trips allow students to explore the ecosystems of Blue Creek Rainforest Reserve in Belize, the wetlands of Cloud Lake in Algonquin Provincial Park in Ontario, and the deserts of western United States (i.e. Death Valley, Big Bend, Painted Desert, Saguaro Desert and Black Rock Desert).  Each CD offers the field trip, information about the system, animals, and habitats, and information about human impact.  During the field trip, you can see certain areas and animals and hear the actual sounds of that area.  The field trip consists of navigating through a series of posts, and, at each post, you can “look around” and see 360 degrees around you.  Also at each post, there are signs that you can click on to get more information.  There is an enormous amount of information available, the pictures are clear, and the sounds are real.  It is really easy to use, and will require little to no teacher direction. All in all, I think the field trips are interesting and exciting (I viewed a demo).

Evaluation:

	Category
	Score
	Notes

	Age Appropriateness
	5
	Designed for all ages

	Relevance
	5
	Complements ecosystem studies

	Ease of Use
	5
	Detailed menu/map available

	Flash/Excitement
	5
	It’s the closest thing to actually being there.

	Accuracy
	5
	

	Availability
	3 
	 It costs money!/does not need to be installed


G. Additional topics to be included


The following are some high school biology topics – topics that I indicated on my original list as those that would benefit from the addition of technology - that I have yet to find resources for:

· Classification Keys -  a program for creating keys online, or some kind of activity for working with various keys

· Virtual Dissections – of organisms other than frogs (i.e. worms, insects, fish)

· Population Genetics – Hardy Weinburg Simulation

· Cell Respiration/Photosynthesis – simulations

H.  Links to Resources for Biology Teachers and other Biology Teaching Websites

http://www.ukans.edu/cwis/units/biol/bttc/teachlink.html
http://www.accessexcellence.org/
http://www.nsta.org
http://www.nabt.org
http://www.biologylessons.sdsu.edu/classes/index.html
http://www.ziplink.net/~pik/Science%20Activities%20A-M.html
http://www.teach-nology.com/teachers/lesson_plans/science/biology/
http://biology.about.com/cs/lessonplans912/
http://biology.about.com/cs/biologysoftware/
http://www.beakerware.org/bioedusoft/
http://www.teachersfirst.com/cnt-bio-h.shtml
http://home.istar.ca/~smhaley/tchresources.htm
http://www.eyesoftime.com/teacher/page3.htm
http://www.sc2000.net/~czaremba/
III.  Conclusion

I am sure that each person who attempts to develop his or her own technology use plan will approach it in a different way and display a different final product.  The amount of information available is tremendous, and I could have in no way evaluated everything within the time frame of my project.  However, I believe that what I have presented is a good starting point for me, as well as other teachers. Since I have about a year until I’ll be teaching in my own classroom, I would like to revisit this plan to make changes and additions.  I might come across new things when doing research for other classes, reading teaching journals or simply by chance.  In addition, I am sure I will need to make changes when I actually start using these ideas in my classroom.  Maybe it won’t work the way I thought it would.  Sometimes you just don’t know until you try it.  

At some times, I was frustrated by this project because I couldn’t find what I was looking for.  There are some things that I know are out there, I just haven’t been able to locate them yet.  For instance, I am still on a quest to find a good Hardy-Weinberg or Population Genetics simulation program or software, and I plan to remain on that quest until one is found.  I think students would greatly benefit from a simulation program to help them better understand the difficult concepts in population genetics.  So far, I have found a few small programs that just calculate population frequencies and others that are too confusing and complex for high school students. 


I faced two real challenges when I was working on this project.  One, as I have already mentioned, was how to deal with the tremendous amount of available information.  When I began, I didn’t realize how difficult it was going to be to filter through.  The second challenge was finding tools and software that was geared towards high school students.  Much of what I found was for the college level, and although it could be modified to be more grade level appropriate, it would take a lot of work to do that.  Nevertheless, I am pleased with the final product of this plan. It has been a learning experience and I hope to be able to put all of this work into practice once I begin teaching.

