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Ohio Standards Connections:

SCIENCE 

Scientific Inquiry
Doing Scientific

Inquiry

5. Develop oral and written presentations using clear language, accurate data, appropriate graphs, tables, maps and available technology.

6. Draw logical conclusions based on scientific knowledge and evidence from investigations.

TECHNOLOGY

Standard 3: Technology for Productivity Applications

Benchmark B: Identify, select and apply appropriate technology tools and resources to produce creative works and to construct technology-enhanced models.

Productivity Tools

2. Demonstrate proficiency in all productivity tools (e.g., word processing, spreadsheet, database, desktop publishing).

	EXCEL Graphs

Karlen Topping

Linda Brown

Hamilton Freshman School

Lesson Summary:
Students will create a pie graph, a bar graph, and a best-fit line graph in Excel.  The teacher and librarian will demonstrate how to set up a data table and graph the data as the students create the same data tables and graphs using their own data collected from the coin labs.
Estimated Duration:
This activity will take at least two 48 minute class periods in the computer lab.
Commentary:
Rational:  Students will learn how to use Microsoft Excel to graph and manipulate data.

Pre-Assessment:
Students will rate their graphing skills (paper and pencil) on a scale of 1 to 10.  They will then rate their familiarity with Excel on a scale of 1 to 10.  Teacher and Librarian will discuss how Excel can be used to chart and graph data.
Scoring Guidelines:
The student’s self rating will help the teacher and librarian seat the students in the computer lab so that students who are comfortable with Excel are seated next to students who are not.  This way they can help each other if the teacher or librarian is assisting another student.
On-going -Assessment:
The teacher and librarian will observe students during the project in order to answer questions, encourage students to stay on task, and to offer assistance as needed.
Post-Assessment:
Students will be evaluated upon the correctness of the graphs created and how the graphs reflect their lab data.

Scoring Guidelines:
Due to the nature of this project (teacher led, step by step instruction) the scoring will fall into two categories, correct or incorrect.  Incorrect projects will receive continued teacher assistance until graph is correct.
Instructional Procedures:
Day One (Introduction to Excel, creating a pie graph):

1. Students will be seated in the computer lab at the start of the lesson.  

2. Teacher and librarian will pass out the graphing handout (see attached).

3. Teacher and librarian will model the graphing lesson by projecting it onto a screen with an LCD projector, explaining the steps and functions to students as the students.
4. As students become comfortable with the graphing process, teacher and librarian can promote independent learning by allowing the students to follow the instructions individually, asking questions and offering advice as the need arises.

5. Student should work until the end of the period.  Teacher and librarian will remind students to save their work.

Day Two (Review graphing technique, creating a bar graph and a best-fit line graph)

1. Teacher, librarian, and students will repeat the procedure from Day One.  

2. Teacher will explain the Best-Fit line concept and how it relates to the lab data set.

3. Students, teacher and librarian will discuss the graphing lesson and how it could be used in other ways.

Differentiated Instructional Support
This lesson can be modified to meet many ability levels.  The number of data sets to be graphed can be increased or decreased based on student ability level.  The amount of direct instruction can also be adjusted to student need.

Extension
Once the students have learned to graph data sets in Excel, they can keep an Excel spreadsheet to graph all of their labs.  

Homework Options and Home Connections
This project should be completed during class time.  If students do not finish their graphs by the end of the second day, they can save their work onto a flash drive or send via attachment to complete elsewhere.
Interdisciplinary Connections
· Students can continue to use Excel to graph other sets of lab data in their science class.

· Students can use Excel to graph math sets in their math classes.

· Students can also use the concepts of graphing to understand graphs and charts that are used in history classes.

Materials and Resources:
For teachers:
Computer with Microsoft Excel

LCD projector

White board or chalk board.
For students:
Computer with Microsoft Excel

Data from Coin Lab
Graphing in Excel Handouts

Key Vocabulary
Bar graph, line (scatter) graph, pie graph, column, row, cell, data range, chart, trendline, linear, Excel, and data set

Technology Connections
Students will be using Microsoft Excel to graph the lab data sets.

Research Connections
When learning objectives are apparent and technology use is purposeful, technology can be a powerful teaching and learning tool. Positive gains in achievement on researcher-conducted tests, standardized tests and national tests have been demonstrated (Schacter, 1999). Studies have shown increases in student achievement across content areas and positive student attitude towards learning in technology-rich classrooms (Sivin-Kachala, 1998).
According to Valdez and McNabb (1997), technology's benefits include:

· making learning more interactive; 

· enhancing enjoyment and increasing motivation and interest; 

· collaborating with others outside of the school; 

· individualizing the curriculum to the needs of the students; 

· capturing and storing data for decision-making purposes; 

· improving accountability and reporting. 

General Tips
· It is best to have two teachers (or one teacher and one librarian) working together in the lab with the students.  One teacher will work the computer that is being projected, while the other talks the class through the instructions.  This also provides two people to offer assistance to students.  
· Do not over-estimate what your students can do in Excel.  For most 9th grade students this is a two day graphing lesson.  Budget enough time!
· Encourage students to stay with the group at the beginning of the graphing lesson.  Allow them to work independently after a comfort level is achieved, but it is easiest to start the lesson with direct group instruction.
· Students will want to format the graphs and their backgrounds with outrageous color combinations that are not printer friendly.  If you want the students to print their graphs, remind them to reformat appropriately.

Attachments
Word Document: Using Excel to Graph Data
Excel Document: Graphing in Excel

	
	



