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Curricula

· Text, software and training

· Full curriculum

· 60% text, 40% software

· Software is self-paced and individualized

· Bridge to Algebra, Algebra I, Geometry, Algebra II, Integrated Math

· Professional Development

· Developing Algebraic Thinking

· Developing Mathematical Understanding

Scientifically-based R&D

· Solid theoretical background

· Clear application of principles

· Careful evaluations

· Methodology for improvement

Solid Theoretical Background

· Cognitive Science - ACT-R (John Anderson)

· Complex knowledge is composed of simple cognitive skills

· Skills are strengthened through active use

· Education is most efficient when focused on specific skills individual students need to practice (Chart)

· Chart shows the different ACT-R Applications

· Cognitive Psychology – Perception and attention, Learning and memory, Problem solving and decision making, Language and communication, Individual differences, Emotion, Cognitive development

· Education – Cognitive tutors

· Computer-generate forces – Cognitive agents for training environments

· Neuroscience – Predictions of BOLD response interpretation of neuroimaging data

· Human-computer interaction – User models, Interface evaluation

· Clear application of principles

· Model student thinking

· Video
· Video
· Picture of a sample math problem located in a computer interface with questions on the left and a worksheet on the right

· Questions are a follows:

· A eucalyptus tree in New Guinea can grow three centimeters a day.

· Question 1: How many centimeters would this tree grow in a week?

· Question 2: How many centimeters would this tree grow during the month of August?

· Question 3: How many centimeters would this tree grow in a year?

· To write the express, define a variable for the time and use this variable to write a rule for the number of centimeters that this tree grows.

· Worksheet contains two columns and six rows

· Row 1: Quantity name (time and height of tree)

· Row 2: Unit (days and centimeters)

· Row 3: Answer to question 1 (1 and 21)

· Rows 4-6: Blank

Cognitive Tutor in Moore, OK

· Teachers taught both traditional and Cognitive Tutor classes.

· Students were randomly assigned to curriculum (Chart)

· Chart shows ETS Algebra I end-of-course raw scores for 3 different schools.

· School A with cognitive tutor ~15

· School A traditional ~13

· School B with cognitive tutor ~17

· School B traditional ~16

· School C with cognitive tutor ~18

· School C traditional ~16

Cognitive Tutor in Miami-Dade

· Based on 2002-03 school year

· Independent study by The Reliability Group

· 6395 9th grade students in 10 schools

· All differences statistically significant (Chart)

· Chart shows percentage of student groups that scored a 3 or higher

· FCAT Pass Rate for all students (with cognitive tutor) ~36%

· FCAT Pass Rate for all students (traditional) ~33%

· Gain in student knowledge ESE students (with cognitive tutor) ~35%

· Gain in student knowledge ESE students (traditional) ~10%

· FCAT Pass Rate for Limited English Proficiency (with cognitive tutor) ~28%

· FCAT Pass Rate for Limited English Proficiency (traditional) ~18%

Learning happens at the skill level

· Overall percent correct is constant

· Students continue to be challenged by curriculum

· Percent correct goes up for individual skills

· Skills accurately model knowledge being learned

· Now: >3000 students, 8.5 million observations (1 action every 10 seconds) (Chart)

· Chart shows 

