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1.  What is the name or title of the instructional strategy/model, program, material, or intervention?  What was the research question?  What was the intended outcome of goal?
a.  Name/Title: Higher Order Thinking Skills (HOTS) Project

b.  Research Question: Should the HOTS project  for students in grades 4-6 be revalidated by NDN and extended to students in grade 7 and to LD students whose verbal IQ is greater than 80?
c. Description of subjects:  (Include number of participants, age, SES, etc.): Elvira Elementary students in Tucson, low SES, urban setting, primarily Native American and Hispanic; experimental group consisted of 28 fourth and fifth graders who were Title I eligible; control group consisted of 24 fourth and fifth graders who were also Title I eligible
2. Describe the strategy/model, program, material, or intervention.

The goal of the HOTS project is to improve the academic performance of educationally disadvantaged students.  By developing more sophisticated thinking skills in Title I eligible students, they can adapt to the greater demands of the upper grades curriculum and the world of work, increase their performance on standardized tests of basic skills and not regress when they leave Title I services.  The program uses computers and specially designed curricular materials and Socratic teaching strategies through higher order thinking activities.  The first half of the class period consists of teacher led discussion designed to improve the thinking skills of: (a) metacognition, (b) inference from context, (c) decontextualization, and (d) information synthesis.  During the last half of the class period students work on the prescribed computer software while teachers question and explain the computer activities.  This is a pullout situation with students receiving their usual reading and math instruction in the regular classroom.  Students progress through the ungraded curriculum at the teacher's discretion.  In other words, instead of providing Title I students with remediation they are taught thinking skills generally limited to gifted and talented students that will enable them to complete grade level expectations and not get further behind.  This is the only Title I program that generates reading and math gains from the same curriculum and one of very few designed for Title I students in grades 4-6.

3. Describe the design of the study (sample selection, assignment to treatment, controls, length of intervention, etc.) The length of the intervention is 35 minutes a day, four days a week for one to two years. 

A series of studies demonstrating the effectiveness of the projects were described.  The "most comprehensive study" was conducted at Elvira Elementary School in Tucson.  This study had six different measures: 1) metacognition - using the questionnaire developed by Lee Swanson (internal consistency of .92); 2) reading comprehension - using the Nelson Reading Comprehension Test; 3) general intelligence - using five selected scales from the Woodcock Johnson Cognitive Abilities Test; 4) Grades - using GPA; 5) writing - using student writing samples (holistic scoring with an inter-rater reliability of .93) and 6) novel problem tasks - using an assessment developed by the researcher.  The measures that would most pertain to mathematics would be grades, novel problem solving, and the cognitive ability portion of the Woodcock Johnson.  For grades, the design would be type 4 (pre and post test with experimental and control groups (with no statistical differences in the pre-test reading scores of the two groups).  For novel problem solving and cognitive ability, the design would be type 2.  Another study cited was the Mann Middle School study of grades.  This was a type 1.  The third study mentioned was in the Detroit Public Schools.  This one was a type 4 study for reading and math.  The fourth study, Kenai Peninsula Borough School District in Soldotna, Alaska was also a type 4 study for reading and math.  The fifth study, "Gains on the Texas State TAAS not be type 1 because the different fifth grade students were tested.  The sixth study (Dan Mills Elementary) was only in reading and the seventh consisted of informal tabulation of the number of HOTS Title I students making the honor roll nationally.  For extending HOTS to 7th grade, the one study cited for math was at Landis Intermediate School in Vineland, NJ.  This was a type 2 design.

4. What instruments were used to collect data and what metric(s) (effect size, tests of significance, etc.) were used to report results?  (Include all measures of dependent variable as well as implementation, attitudes, etc.) The studies that measured math achievement and were design type 4 were the Detroit Public Schools and Kenai.  Those two are discussed here.  Detroit used the California Achievement Test from spring 1992 to spring 1993.  The control group (n=107 for grade 4 and n=68 for grade 5) here had significantly higher pretest scores in math than the experimental group (n= 245 in grade 4 and n=123 in grade 5).  The Kenai study used the ITBS spring to spring to determine gains in NCE's.  The control group (n= 27 for grade 5 and n=9 for grade 6) compared to the experimental group (n=8 for grade 5 and n=7 for grade 6).  The Landis study used the spring 93 to spring 94 MAT 7 test.

5.  Briefly describe and summarize the results of the study. In the Detroit study at the fourth grade the HOTS group had a grade mean equivalent of 1.2 and the control .7.  At the fifth grade level the grade mean equivalents were the same (1.3).  In the Kenai study at the fifth grade the HOTS group made 12.12 NCE gains and the control group made 7.67 NCE gains.  At the sixth grade level the gains were 10.85 and 5.45 respectively.  Here HOTS students make approximately twice the growth of control Title I students.  In the Landis study the pre to post NCE gain was 5.7.

6.  Did the study include an evaluation of how the intervention was implemented?  Did implementation data address both the frequency of use as well as the integrity of the implementation?
No: _X_Yes:       
If yes, briefly describe. 

7.  Were gains in student achievement reported?  

No: ____Yes:  X   If yes, briefly describe.  See the answer to question number 5.

If student achievement gains were reported, were they sustained over time?


Tucson Unified School District did a follow-up study of the subsequent performance of HOTS students on the ITBS/TAP standardized tests.  290 HOTS students with a mean percentile score of 31.1 in 1989-90 on Math Problem Solving had a mean score of 33.0 in 1994-95.  475 HOTS students with a mean percentile score of 31.2 in 1990-91 on Math Problem Solving had a mean score of 33.8 in 1994-95. 125 HOTS students with a mean percentile score of 33.0  in 1991-92 on Math Problem Solving had a mean score of 37.3 in 1994-95.  265 HOTS students with a mean percentile score of 32.6 in 1992-93 on Math Problem Solving had a mean score of 38.2 in 1994-95.

8.  Replication:  Did the study cite previous tests of this treatment?  Is this study a replication of an earlier study?
No:      Yes:  X    If yes, briefly describe.  Background studies cited included previous RNP research involving 12-, 18-, and 20-week teaching experiments to document students' thinking as they interacted with fraction ideas over an extended period of time.  Related support studies included Dienes, 1969; Lesh, 1979; Johnson and Johnson, 1989; and Hiebert, 1994.

Summary:

Rating: 
  2    Design (scale: 1-5)

  3    Educational Importance (scale: 1-5)

The basic premise of the HOTS (Higher Order Thinking Skills) Project is that the best way to develop basic skills in grades 4-7 Title I eligible students is as a byproduct of developing their thinking skills. The goal of the HOTS project is to improve the academic performance of educationally disadvantaged students.  By developing more sophisticated thinking skills in Title I eligible students, they can adapt to the greater demands of the upper grades curriculum and the world of work, increase their performance on standardized tests of basic skills and not regress when they leave Title I services.  The program uses computers and specially designed curricular materials and Socratic teaching strategies through higher order thinking activities.  The first half of a class period consists of teacher led discussion designed to improve the thinking skills of: (a) metacognition, (b) inference from context, (c) decontextualization, and (d) information synthesis.  During the last half of the class period students work on the prescribed computer software while teachers question and explain the computer activities.  This is a pullout situation with students receiving their usual reading and math instruction in the regular classroom.  Students progress through the ungraded curriculum at the teacher's discretion.  In other words, instead of providing Title I students with remediation they are taught thinking skills generally limited to gifted and talented students that will enable them to complete grade level expectations and not get further behind.  This is purported to be the only Title I program that generates reading and math gains from the same curriculum and one of very few designed for Title I students in grades 4-6.  This proposal described a compilation of several different research studies - mainly in reading, but also in math.  Due to the number of studies described, detail on any one study was sketchy.  Too many of them were of low design levels and with limited numbers of students.
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