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1.
What is the name or title of the instructional strategy, program, material, or intervention?  What was the research question?  Who were the subjects?
Strategy/Program Name/Title:  Graphing calculator

Research Question(s): 

1. What impact on instruction will occur after the introduction of the graphing calculator?

2. Will male students use the graphing calculator more often than female students?

3. What effects does the use of the graphing calculator have on the solution approaches of students and on their knowledge of functions?

Description of subjects:  (Include number of participants, age, SES, etc.)


294 students, 16-17 years old, pre-university students, Dutch ethnicity

2.
Describe the treatment (strategy, program, material, or intervention). 

· **Short Summary:

(Provide a brief, succinct, yet informative description of the treatment. This will go into a summary table.)

This study utilized two experimental conditions and one control condition in a senior high mathematics classroom.  Three classrooms used the graphing calculator throughout the year with all topics in their textbook.  Five classrooms used the graphing calculator for only one topic for a two-month long implementation and four classrooms (control group) covered the topics in the textbook without using the graphing calculator.   

· Key characteristics:


Graphing calculators were used in a quasi pre-posttest experimental design

· **Math strand (NCTM Content Standard):



Algebra – Reasoning and Proof

· **Math topics/areas addressed:


Functions and graphs, change and derivatives, exponential functions and goniometric functions

· **Grade level(s):

Senior year in high school

· Subgroups of students addressed:


None

· Technology required:


Graphing calculators

· Implementation considerations (e.g., Cost? Extensive staff development? etc.):

All students will need to purchase the graphing calculators or schools will need to supply them.

· Other relevant descriptive information:

3.
Describe the design of the study (sample selection, assignment to treatment, controls, length of intervention, etc.)

Teachers volunteered their classrooms.  There were 12 classrooms. (3-utilized graphing calculators throughout the entire year, 4- utilized graphing calculators for approximately 2 months, 5- classrooms were control group and did not use the graphing calculator)

Quasi-experimental design Non-equivalent Control Group Design 

4. What was measured, what instruments were used to collect data, and what measures (effect size, tests of significance, etc.) were used to report results?                                     A pre-test about functions, graphs and equations were given to all students in the beginning of the year.  In all classes two observations were carried out to assess the way of teaching.  Students and teachers were interviewed about the usefulness of the graphing calculator.  At the end of the school year all students took the same posttest.  Two weeks before the posttest all students did five exercises accompanied by hints to prepare for the posttest.  

An F-test was used to evaluate the difference in solution approaches and to detect differences in the use of the graphing calculator by males vs. females

Multilevel analyzes were used to detect differences in achievement:  
5.
Briefly describe and summarize the results of the study.

There was a significant difference (p=.04) in the experimental conditions teachers used tables and graphs significantly more than the control group. Students in the experimental conditions make significantly more use of graphical solutions than students in the control group (p=.00)

Females used the graphing calculator significantly less than males (p=.03)

The graphing calculator had a positive effect on the weaker math students.  

6.
Did the study include an evaluation of how the intervention was implemented?  

No:

Yes:
X
If yes, briefly describe:

Did implementation data address both the frequency of use as well as the fidelity of the implementation?

No:             
Yes:  X  
 If yes, briefly describe.
7.
Were gains in student achievement reported?  
No:

Yes:  X

If student achievement gains were reported, were they sustained over time?
No:                
Yes:             
 If yes, briefly describe.
Not studied:  X

8.
Replication:  

Did the study cite previous tests of this treatment?  

No:

Yes:  X

Is this study a replication of an earlier study?

No:            X
Yes:              
If yes, briefly describe.
9.
**Numerical Rating of Quality of Research Design (scale: 1-5):



4

10.  **Brief summary of the study: 

This is a very brief summary that will be posted on the Web. The summary consists of a brief statement of 3 points: (a) what was studied, (b) who was studied, (c) what did they find. If necessary and important, an optional fourth category can be included: (d) limitations.

Senior level students used a graphing calculator to determine whether the use of a graphing calculator in the classroom would make a difference in students and teachers method of solving problems, whether there was a difference in the extent of use between males and females and whether there was a difference in students’ achievement.  Students and teachers were significantly more likely to use graphical methods after using the graphing calculator in their classroom.  Males used the graphing calculator significantly more than females.  Students’ achievement improved significantly with weaker students being impacted positively. 
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