Extending the National Library of Virtual Manipulatives (eNLVM)

When students can see concrete representations of mathematical concepts and interact with them, their understanding and motivation increase. The eNLVM is a project to develop learning units that will provide these types of engaging experiences for your students. The learning units are freely accessible on the Web and are designed to be used in a classroom with a computer projector or in a computer lab. The learning units cover important content relevant to what is being taught and tested in the math classes in your school(s). We invite teachers to use the learning units and provide feedback that will help us improve them.

This packet contains:

· An overview of the project.

· A list of planned learning unit topics.

· A copy of the USU IRB approval letter.

· Permission letters for school administrators, teachers, and parents.

· A list of research questions.

· Questionnaires and observation protocols that will be used to gather data.

If you approve of researchers working with teachers and students in your school(s), please sign the included letter to school administrators and return it to:

Joel Duffin
Research Scientist
Department of Mathematics and Statistics
Utah State University
jduffin@math.usu.edu
Tele: (435) 797-0268
Fax: (435) 797-1822

We would be glad to meet with teachers in your school(s) to explain the eNLVM project, determine interest, and help your teachers prepare and plan to use learning units with their students.

Teachers who work with eNLVM researchers will receive free copies of the CD version of the National Library of Virtual Manipulatives website (http://nlvm.usu.edu/) for use with their classes.
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Extending and Enhancing the 
National Library of Virtual Manipulatives (eNLVM) - http://enlvm.usu.edu
A National Science Foundation project to develop interactive online lessons for 3-12 mathematics.

Project Highlights

· Materials are and always will be freely available online.

· Lessons utilize interactive math-rich software that students find motivating.

· Lessons target identified national and state standards.

· Materials include lesson plans for teachers.

· Materials can be used in group instruction or with students working on computers.

· Lessons are field tested in classrooms and revised based on gathered data.

· Online student activities, delivery system, and teacher tools are easy to use.

· Lessons utilize interactive applets from the National Library of Virtual Manipulatives (http://nlvm.usu.edu).

· Teacher tools allow teachers to easily view student performance.

· Teachers can easily adapt materials as needed.

· Teachers can include and contextualize any resource on the web.

· Developers will work with teachers to tailor materials to their needs.

Field Tests

Any teacher may use eNLVM materials, with or without communicating with eNLVM developers. However, we are looking for teachers who would work with us to conduct field tests to gather data to evaluate and improve eNLVM materials. This would involve:

1. Choosing an eModule to field test.

2. Completing the background questionnaire provided with the eModule.

3. Arranging for observers if possible.

4. Using the eModule with in the classroom. 

5. Asking students to complete the post-lesson student questionnaire. 

6. Completing the post-lesson teacher questionnaire.

7. Collecting and uploading observation notes.

In order for eNLVM researchers to use field test data, we need permission from school districts and principals. In addition, parental consent may be required by district or school policies. USU IRB approved letters for these purposes can be downloaded from http://enlvm.usu.edu/. If you are interested in participating or have any questions, please contact Joel Duffin, jduffin@math.usu.edu, (435) 797-0268.

Planned eNLVM eModules (Interactive Online Learning Units)


Statistics

1. Data representation

2. Measures of center and spread

3. Lines of best fit

Trigonometry

4. Solving right triangles

5. Applications of right triangle geometry

6. Solving triangles

7. Applications of trigonometric identities

Pre-Calculus

8. Writing equations of lines

9. Applications of linear functions

10. *Transformations of functions

11. *Multiple transformations of functions

12. Least common denominators for rational expressions

13. Lines of best fit

Algebra

14. *Writing equations of lines

15. Applications of linear functions

16. Functions

17. Inverse functions

18. Factoring polynomials

19. Data representation

20. Graphing functions and reading graphs

21. Rule based simulations

22. Programming

23. Route planning



Geometry

24. Congruence and similarity

25. *Geometric transformations

26. *Tessellations

Math 6-7

27. Solving percentages problems using number lines

28. Solving percentages problems using percent grids

29. *Solving single step equations

30. *Solving two step equations

31. Solving multiple step equations

32. Decimals and estimation

33. Signed arithmetic

34. *Average speed formula

35. Distance, speed, and acceleration

36. Coordinate systems

37. Volume and surface area

38. Constructing 3D models from 2D representations

39. Basic probability
40. Converting units

Math 3-5

41. Place value

42. *Fractions

43. Basic math facts

44. Time

45. Money

Italics = lesson plan developed

* = field tested
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UNIVERSITY

INSTITUTIONAL REVIEW BOARD OFFICE

9530 Old Main Hill, Suite 216 4/13/2005
Logan UT 843229530

Telephone: (435) 797-1621

FAX (435) 797-3769

MEMORANDUM
TO: Joel Duffin
Bob Heal, Larry Cannon, Jim ward,
/
FROM: True Rubal, IRB Administrator /'/)

Ytk

SUBJECT:  Extending and Enhancing the National Library of Virtual Manipulatives

Your proposal has been reviewed by the Institutional Review Board and is approved under
expedite procedure #7.

There is no more than minimal risk to the subjects.
There is greater than minimal risk to the subjects.

This approval applies only to the proposal currently on file for the period of one year. If your
study extends beyond this approval period, you must contact this office to request an annual review
of this

ssearch.  Any change affecting human subjects must be approved by the Board prior to
implementation. Injuries or any unanticipated problems involving risk to subjects or to others must
be reported immediately to the Chair of the Institutional Review Board.

Prior to involving human subjects, properly executed informed consent must be obtained from
each subject or from an authorized representative, and documentation of informed consent must be
kept on file for at least three years after the project ends. Fach subject must be furnished with a copy
of the informed consent document for their personal records

The research activities listed below are expedited from IRB review based on the Department
of Health and Human Services (DHHS) regulations for the protection of human research subjects, 45
CFR Part 46, as amended to include provisions of the Federal Policy for the Protection of Human
Subjects, November 9, 1998.

7. Research on individual or group characteristics or behavior (including, but not limited to,
research on perception, cognition, motivation, identity, language, communication,
cultural beliefs or practices, and social behavior) or research employing survey.
interview, oral history, focus group, program evaluation, human factors evaluation, or
quality assurance methodologies.
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Dear School Administrator,

The eNLVM is a National Science Foundation funded project to develop, try out, and refine interactive online lessons for mathematics (eModules). Most eModules are used during a period of 1-3 days. The purpose of this letter is to request permission for eNLVM researchers to work with your teachers and students and to briefly explain the potential benefits of allowing them to do so.

The eModules that will be used in your school cover important content relevant to what is being taught and tested in the math classes at your school. The eModules are designed to be effective and motivating. Researchers are excited about the possibility of trying out eNLVM materials in your school because it will allow them to gather data that can be used to further validate the effectiveness of the materials and to guide further refinement of them.

Data will be gathered from students and teachers using surveys, informal interviews in the classroom, observations, and computer records. Each student will be assigned an ID that only the teacher and the student know. All data gathered will be associated only with that ID. 

In addition to being used to help evaluate and refine eNLVM materials, gathered data may be reported in journal articles, conference presentations, and posted on the internet in raw and summarized form. When data is reported, aliases (fake names) will always be used in place of actual district, school, teacher, and student names.

We believe that your students will find working with eNLVM materials enjoyable and beneficial. We are grateful for the willingness of your teachers to work with us and are hopeful that you will allow us to work with your students. For more information about the eNLVM, please see http://enlvm.usu.edu. If you have any questions or concerns, please feel free to contact me. 

Please sign, copy, and send me a copy of this document to give permission for us to work with your students.

Joel Duffin, Ph.D.
Research Scientist
Department of Mathematics and Statistics
Utah State University
jduffin@math.usu.edu
(435) 797-0268
Fax: (435) 797-1822

eNLVM researchers have permission to gather data from students in:


Entity (District, School, Class): ____________________________________

Title: _____________________________________

Signature: __________________________________           Date: ______________
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Dear Teacher,

The eNLVM is a National Science Foundation funded grant project to develop, try out, and refine interactive online lessons for mathematics (eModules). Most eNLVM eModules are used during a period of 1-3 days. The purpose of this letter is to invite you to use eNLVM eModules with your students and to briefly explain the potential benefits of doing so.

eNLVM eModules cover important content relevant to what is being taught and tested in grades 3-12 math classes. The eModules are designed to be effective and motivating. Researchers are excited about the possibility of you trying out eNLVM materials with your students because it will allow them to gather data that can be used to further validate the effectiveness of the materials and to guide further refinement of them. If you decide to use an eModule with your students you will be asked to complete a background survey and a post-lesson teacher survey. Your students will be asked to complete a post-lesson student survey.

eNLVM researchers are gathering data from students and teachers using surveys, informal interviews in the classroom, observations, and computer records. Each student will be assigned an ID that only the teacher and the student know. All data gathered will be associated only with that ID. 

In addition to being used to help evaluate and refine eNLVM materials, gathered data may be reported in journal articles, conference presentations, and posted on the internet in raw and summarized form. When data is reported, aliases (fake names) will always be used in place of actual district, school, teacher, and student names.

We believe that your students will find working with eNLVM materials enjoyable and beneficial. We are hopeful that you will choose to use eModules with your students. For more information about the eNLVM including a list of available eModules, a project description, letters for administrators, and parental permission letters, please see http://enlvm.usu.edu/. If you have any questions or concerns please feel free to contact me. 

Please sign, copy, and send a copy of this document to give permission for us to work with your students.

Joel Duffin, Ph.D.
Research Scientist
Department of Mathematics and Statistics
Utah State University
jduffin@math.usu.edu
(435) 797-0268
Fax: (435) 797-1822

eNLVM researchers have permission to gather data from students in:

School and Class: ____________________________________

Signature: _______________________________________           Date: ______________
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Informed Consent 


eNLVM (Interactive Online Mathematics Lessons)

Dear Parent,

In your child’s math class, interactive web-based materials will be used to teach some of the topics being covered. The materials are being developed as part of a project funded by the National Science Foundation called the eNLVM. The materials are designed to be effective and motivating. For more information about the eNLVM research project, please see http://enlvm.usu.edu/.

As part of the use of the materials in your child’s class, researchers will gather data that can be used to validate the effectiveness of the materials and to guide further refinement of them. Data will be gathered from students using surveys, informal interviews in the classroom, observations, and computer records. All recording and reporting of gathered data will utilize IDs and aliases that researchers can not track back to individual students. There are no anticipated risks in this study.

Your child is not required to participate in the research study. If you give permission and your child doesn’t want to participate; your child will not be required to take part. If your child does not participate in the study, they will be given other relevant work to do during the time that the study is being conducted. Even though you give permission for your child to participate now, you may decide at any later point to withdraw your permission. In that case, any data gathered from your child will be discarded and not analyzed or reported. 

Please indicate whether or not you give permission for your child to participate in eNLVM research by you and your child signing and returning this letter. You have been given two copies of this Informed Consent. Please sign both copies and retain one copy for your files. If you have any questions or concerns please feel free to contact me.
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_________________________________

April 21, 2005
Joel Duffin, Ph.D., Research Scientist

 
Date
Department of Mathematics and Statistics
Utah State University
jduffin@math.usu.edu
Tele: (435) 797-0268

Student’s Name: _______________________________ Please return this form by: ___________

______ Yes I give permission for data to be gathered from my child as part of eNLVM research.

______ No, I do not give permission for data to be gathered from my child.
Parent Signature: ________________________________   Date: ________________________
Youth Assent:  I understand that my parent(s) have given permission for me to participate in this study.  If I decide not to, no one will be upset with me.  I can ask any questions I may have and the teacher will help me understand what I’m supposed to do.  By signing below I agree to be a part of this study.
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Student Signature: ________________________________   Date: ________________________
Research Questions

We are gathering data to measure and describe:

· Teacher, student, usage, and equipment interactions

· Technical robustness

· Teacher and student appeal

· Effectiveness

· Ease of use

· Efficiency

· Assessment validity

· Actual classroom use

During formative evaluation we will measure the evaluation criteria for the purpose of helping to refine the materials. Our final report will describe improvements achieved through refinement and the levels that were reached. The summative evaluation will pick up where we left off and confirm the levels that were reached. Descriptions of field use of the materials will be used to help teachers learn about and learn how to use eNLVM materials.

Teacher, student, usage, and equipment interactions

1. Teachers – How did teacher background differentially affect their perception of eNLVM materials?
2. Students – How did student background differentially affect what they learned from eNLVM materials and their perceptions of the materials?

3. Usage – How did method of usage differentially affect the perception and effectiveness of eNLVM materials?

4. Equipment – How did availability of equipment differentially affect teacher and student experiences with and perceptions of eNLVM materials?
Technical robustness

1. Bugs - Does the software work?

2. Cross platform - What platforms does the software work on?

3. Performance - Does the software/website run/respond fast enough so that it is usable?

4. Text - Are the words good?

a. Reading level - Is the text at the level that the target audience can easily understand?

b. Grammar - Is the text free from typos and grammatical mistakes?

c. Clarity - Are explanations and questions technically correct?

Appeal

1. Appearance – How visually appealing do teachers and students find the materials?

2. Motivation – How well do students stay on task and show interest when using the materials?

3. Connections – How well do the materials help students recall and build upon what they already know?

4. Applications – How well do the materials help students see how what they are learning could be applied?

Effectiveness

1. Alignment – How well are standards, text book sections, activities, and assessments aligned?

2. Length – Is there enough material to last for the length of at least one period and structured so that teachers can easily break it into multiple coherent class days?

3. Difficulty – Are practice items challenging but not too challenging for the target audience?

4. Motivation – How motivating do students find the materials?

5. Sequence – How well do materials progress in a logical sequence from easier to more difficult, building upon what was previously covered?

6. Scaffolding – How well do the materials support both slower and faster learners?

7. Concepts – How well do materials help students form concepts, identifying the parts and characteristics of the concepts being taught?

8. Relationships – How well do the materials help students learn to discover relationships?

9. Algorithms – How well do the materials help students gain skill in carrying out targeted algorithms?

10. Feedback – When teaching simple knowledge and algorithmic skills, how well do the materials give precise, immediate feedback?

11. Language – How well does the language in the materials encourage students to think about the content?

12. Handouts – Are handouts provided that support student computer work where appropriate?

Ease of use

1. Browse – How easy is it for teachers to learn if the eNLVM contains materials covering the topics they are looking for?

2. Navigation – How easy is it for teachers and students to find what they are looking for and return to it later?

3. Discoverability – How easy is it for students to recognize and figure out how the interactive software works and what they are supposed to do with it?

4. Consistency – Are the design of the materials consistent within each eModule and across eModules?

5. Adherence to standards – Do materials conform to established user interface standards?

6. Adaptability – How easy do teachers find it to make minor adaptations to the materials?

Efficiency

1. Setup – How easy do teachers find it to set up materials for use with their students?

2. Startup – How quickly can teachers and students get started using eNLVM materials?

3. Learning – How does the rate of learning with eNLVM materials compare to traditional methods?

4. Assessment – How quick and easy can teachers review and evaluate student work done in the eNLVM?

5. Diagnosis – How quick and easy can teachers evaluate how well the class is doing on specific topics?

Assessment validity

1. Reliability

a. Internal consistency (as described by a reliability coefficient)

b. Scorer consistency

i. Inter-scorer consistency

ii. Intra-scorer consistency

2. Relevance

a. Content validity – Does it measure the content targeted?

b. Construct validity – Does it measure the cognitive level targeted? (simple facts, algorithmic skill, recognize an instance, create a concept, discover a relationship)

In order to achieve internal consistency we will gather data on test item difficulty and validity. Over time we will work toward assessment items that have the qualities:

· Items range in difficulty (25% easy, 50% moderate, %25 hard).

· There are enough items to achieve variability.

· Items are clearly stated.
Background Survey (To Be Completed by Teacher or Researcher)

1. Name of eModule used: ______________________   2. Date(s) of field test: _________

3. Researcher ID: ______________________         4. Class ID: ______________________

Teacher information:

5. Is the teacher who presented the eModule the regular teacher of the class?    Y | N      If not, who conducted the class and what is his / her position? _________________________________ 

6. How many years of classroom experience does the teacher have teaching math? ______ 

7. How many years experience using technology in the classroom does the teacher have? ______ 

Class information:

8. What is the name of the course in which the eModule was used? ________________________

9. What were the grade levels of the student that participated? __________________________

10. What is the name of the textbook used in the class? ___________________________

11. How often are computers used in the math class? ___________________________

12. What time of day was the eModule used? _____________________________

13. How many students are in the class in which the eModule was used? ___________ 

14. Describe the ethnic and gender mix of the class: ____________________________________

______________________________________________________________________________

Time allotment:

15. In what time frame (number of days) was the eModule used? _________________________

16. How much time was spent using the eModule each day? _____________________________

Equipment: (Circle Answers)

17. How old were the computers being used?     older than 4 years |  4-1 years old |  1 year or less 

18. How fast is the school’s internet connection compared to other schools?   slow | average | fast

19. What operating system was being run on the computers used to access the eModules? Windows 98|  Windows 2000 | Windows XP | OS 9 | OS 10.2 | OS 10.3

20. What web browsers were used to access the eModules?                  IE | NS | Firefox | Safari

21. Where were eModule materials used?           in the classroom via a mobile lab | computer lab | back of the classroom | overhead projection only | at home 

22. What was the ratio of computers to students?    1 – 1 | 1 computer – 2 students | less

23. Did you use an overhead projection system to demonstrate materials?  Y | N

24. What other technologies were used during the class activities? ________________________

_____________________________________________________________________________
Observation Protocol

1. Research Questions. Obtain and review the eNLVM research questions document. It can be downloaded from: http://enlvm.usu.edu/doc/research_questions.html
2. Organizing Your Notes. Use the provided lesson outline to organize your notes. Add headings to show any new major activities that took place. Note the time that each section began.

3. Student ID. Write the Period # and the ID(s) of the student(s) that you observe at the top of your Observation Notes. 

4. Observation Method. DO NOT JUST SIT AT THE BACK OF THE CLASS AND OBSERVE THE WHOLE GROUP. Sit near to individual students so that you can see what they are doing and what their reactions and comments are. Either observe a single student during the whole class or spend 5-10 minutes observing one student and then move to another student. Write on your notes which of these two approaches you took. 

5. Interaction with Students. Feel free to either interact with the students that you observe or to just watch without saying anything. Write on your notes which of these two approaches you took.

6. What to Watch For. Note student reactions the lesson: behavior, attention, attitude, conversations with other students, interest, excitement, aha's, moments of understanding, confusion, misconception, difficulty with the technology, and anything else that looks novel or interesting to you. Pay special attention to trying to gather data and write notes about anything that could help answer the research questions. 

7. Submitting Your Notes. Type up your notes and submit them by (a) going to http://enlvm.usu.edu/, (b) navigating to the school and class that you observed and (c) following instructions to upload your observation notes.
Post-lesson Student Survey

1. On a scale from 1-5 how well did the lesson help you learn the content? (circle your answer)
1 = not at all       2 = not very well         3 = ok          4 = quite well         5 = extremely well

2. How well did you like the lesson? (circle your answer

1 = not at all       2 = not very well         3 = ok          4 = quite well         5 = extremely well
3. Likes. What did you like about today’s lesson?

4. Dislikes. What did you dislike about today’s lesson?

5. Suggestions. What suggestions do you have for improving the lesson?

6. Interest. What made today’s lesson interesting or not interesting?

7. Learning. What did you learn in today’s lesson?

8. Troubles. Did you have any problems with the software? If you did, please describe them?

Post-lesson Teacher Survey

1. Likes. What did you like about using the interactive online math materials (eModule)?

2. Dislikes. What did you dislike about using the eModule?

3. Suggestions. What suggestions do you have for improving this eModule?
Please rate how strongly you agree or disagree with each of the following statements by placing a check mark in the appropriate box.

	
	1
strongly disagree
	2
disagree
	3
undecided
	4
agree
	5
strongly agree

	4. I liked using the eModule.
	
	
	
	
	

	5. I would use this eModule or other resources like it in the future.
	
	
	
	
	

	6. I did not notice any bugs or other technical problems with the software.
	
	
	
	
	

	7. The eModule was easy to use.
	
	
	
	
	

	8. The amount of time required to use the eModule was worth the benefit.
	
	
	
	
	

	9. The eModule was effective at helping students learn the targeted learning objectives.
	
	
	
	
	

	10. The eModule assessment did a good job of measuring targeted learning objectives.
	
	
	
	
	


11. Bugs. Describe any bugs or technical malfunctions you found while using the eModule.

12. Future Use. Explain why you would or would not use this eModule or similar online materials in the future?
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