Kentucky Department of Education 
Technology Use in the Classroom with References

Technology is a vital tool for teaching and learning mathematics.  

· Strategic instructional use of technology enables teachers to strengthen students’ conceptual understanding, problem solving skills, and disposition toward mathematics.  

· While students are exploring patterns, conducting investigations, testing conjectures, and solving problems, they should have full access to calculators as well as other appropriate instructional technology; however, if the primary purpose of the instructional activity is developing students’ computational skills, then calculators should not be used. 
· Calculators are an integral part of instruction and assessment. The use of calculators on assessments should be determined by the content/learning targets being measured. If the intent of the assessment is to measure 
· computational skills then calculators should not be used,
· graphing skills then graphing calculators should not be used and

· algebraic skills then algebraic applications  or computer algebra systems should not be used. 
References regarding use technology in the classroom:


NCTM 2008 position: 

· Technology is an essential tool for learning mathematics in the 21st century, and all schools must ensure that all their students have access to technology. Effective teachers maximize the potential of technology to develop students’ understanding, stimulate their interest, and increase their proficiency in mathematics. When technology is used strategically, it can provide access to mathematics for all students. http://www.nctm.org/about/content.aspx?id=14233 
CCSSO Common Core State Standards June 2, 2010 (p.7)


· Standard for Mathematical Practice 5. Use appropriate tools strategically.

“Mathematically proficient students consider the available tools when solving a mathematical problem. These tools might include pencil and paper, concrete models, a ruler, a protractor, a calculator, a spreadsheet, a computer algebra system, a statistical package, or dynamic geometry software. Proficient students are sufficiently familiar with tools appropriate for their grade or course to make sound decisions about when each of these tools might be helpful, recognizing both the insight to be gained and their limitations. For example, mathematically proficient high school students analyze graphs of functions and solutions generated using a graphing calculator. They detect possible errors by strategically using estimation and other mathematical knowledge. When making mathematical models, they know that technology can enable them to visualize the results of varying assumptions, explore consequences, and compare predictions with data. Mathematically proficient students at various grade levels are able to identify relevant external mathematical resources, such as digital content located on a website, and use them to pose or solve problems. They are able to use technological tools to explore and deepen their understanding of concepts.”
Elementary and Middle School Mathematics Teaching Developmentally, John A. Van De Walle, Karen S. Karp, and Jennifer Bay-Williams (p. 112) 

· “Based on efficiency and effectiveness, the student should learn when to use mental mathematics, when to use estimation, when to tackle a problem with paper and pencil, and when to use a calculator.” 

Adding It Up, National Research Council (p. 427)


· “In all grades in elementary and middle school any use of calculators and computers should be done in ways that help develop all strands of students’ mathematical proficiency”. 

Kentucky Department of Education High Quality Teaching and Learning – excerpts referencing technology

Instructional Relevance 
Teacher Characteristics:

· Teacher selects and utilizes a variety of technology that support student learning.

· Teacher effectively incorporates 21st Century Learning Skills that prepare students to meet future challenges.

Student Characteristics:

· Student communicates knowledge and understanding in a variety of real-world forms. The student:

1) draws from prior learning knowledge to learn new mathematics content.

2) utilizes 21st Century Learning Skills to prepare to meet future challenges.

Instructional Rigor and Student Engagement

Teacher Characteristics:

· Teacher integrates a variety of learning resources with classroom instruction to increase learning options. The teacher:

1) models and integrates a variety of learning resources (technology including computers, software, calculators, manipulatives, diagrams) in classroom instruction for the purpose of understanding and solving mathematics problems and communicating their solutions.

Student Characteristics:

· Student applies and refines inquiry skills. The student:

1) asks questions and identifies concepts to guide problem solving
2) uses appropriate tools (technology and manipulatives) to facilitate mathematical reasoning. 
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