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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?
Name/Title:  Training concrete thinking students to do formal cognitive thinking.
Research Question:  There are four questions: (1) Can instructional procedures be designed and implemented which enable concrete students in 5th and 7th grade to do formal cognitive thought so that they can isolate and control variables? (2) Can the formal thought, related to the procedures learned, transfer to awareness of controlling variables in other situations? (specific transfer) (3) Can the training of students transfer so they do formal thinking when tasks involve different concepts? (non-specific transfer) (4) What is the relationship between intellectual development and profiting from formal cognitive training?

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

32 5th grade (14 males and 18 females) and 32 (16 males and 16 females) 7th grade students from an upper-middle-class community.  IQ’s of the 7th grade students selected ranged from 100-115.  The ages of the 5th grade students ranged from 9.5-12.1 years; the age range for 7th grade students was 11.9-13.6.

2.  Describe the strategy/model, program, material, or intervention.

Many studies suggest that formal thought often does not develop during student ages of 11-15 years.  The strategy was to do a study of 5th grade students and 7th grade students to see if instructional procedures could successfully affect a shift from concrete to formal operational levels of thinking at each grade level.  

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

Separate but similar investigations were conducted, individually, for both the 5th and 7th grade students.  Two separate investigations were conducted.  Investigation one:

Students were randomly divided into two equal sized groups of 16. One group was the experimental group and the other was the control group.  As a pretest, four Piagetian-styled tasks were administered to the 5th and 7th grade experimental and control group students. The tasks involved (1) conservation of weight (2) conservation of volume and (3) volume displacement. Pre-test interviews (based on Piagetian tasks) were done with both groups of students following the tasks. The interviews allowed students to be classified into four levels of intellectual development ranging from concrete to early formal.  Following this, students in the experimental group received four 30 minute sessions of individual training and students in the control group did not.  Training involved the presentation of problems dealing with the determination of cause and effect relationships. Post testing followed.  This consisted of using of three Piagetian manipulative tasks (bending rods, the pendulum, and the balance beam.) The students were again classified according to intellectual development.  The bending rod related to ability to control variables.  The pendulum involved the ability to make specific transfers.  The balance beam related to whether or not the training impacted formal thinking.  In addition to the tasks, students responded orally to a written question involving a value judgment (Peel question).

Investigation two: Two written examinations, based on a spheres and use of logic, were administered. These exams provided information to assist classification related to the shift to formal operational thinking.

The posttest for the 7th grade was modified somewhat. A shortened version of the Longeot examination was used for 7th grade students to measure nonspecific transfer of training.

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.)

Depending on the task, trained interviewers either used student responses to classify students into different Piagetian developmental levels ranging from preoperational to concrete to formal or scored their responses and placed them in categories.

Simple materials were used to conduct activities related to the investigative tasks.

Means and standard deviations for task results were calculated. The Mann-Whitney u test was use to test for significant differences in the experimental and control group performance.

F ratios were calculated for a comparison of the pretest and posttest level of intellectual development. 

5. Briefly describe and summarize the results of the study. 

Both the 5th and 7th grade experimental groups performed significantly better than the 5th   and 7th grade control groups on the bending rod, pendulum, and spheres tasks but not on the balance beam, peel question, or combinatorial tasks.  The 7th grade experimental group did significantly better on the Longeot examination than the control group but this was not the case on the beam task and on the Peel question.

Task significant effect sizes for 5th grade:  bending rods (2.58), pendulum (1.31), spheres (1.48), balance beam (.90)

Task significant effect sizes for 7th grade:  bending rods (1.29, pendulum (1.57), spheres (1.45)

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

No  

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

No

7.
Were gains in student achievement reported?  

Yes, advancement in developmental level was reported. 

If student achievement gains were reported, were they sustained over time? Unknown
6. Replication:  Did the study cite previous tests of this treatment?  Yes, of the Piagetian tasks.  Is this study a replication of an earlier study?  No
Summary:  This study involved 32 5th graders and 32 7th graders in determining if instructional procedures could enable concrete thinking students to move to formal cognitive thinking when tasks relate to controlling variables, understanding different concepts or logical thinking.  Significant differences between experimental and control groups occurred for both 5th and 7th graders in their ability to transition from concrete to formal thinking following training related to variables. 
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