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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:
Use of audio tutorial lessons as an intervention in the instruction of Grade 1-2 students.
Research Questions: 

1. Are cognitive operational limitations of children the result of brain development, or are they at least partly an artifact of the kind of schooling and socialization characteristics of Piaget’s subjects, and those commonly tested in US and other schools?

2. With appropriate instruction in basic science concepts such as the nature of matter and energy, can 6-8 year-old children develop sufficient understanding to influence later learning?

3. Can the development of children’s understanding of science concepts be observed as specific changes in their concepts and propositions resulting from the early instruction and from late science instruction?

4. Will the findings in a longitudinal study support the fundamental ideas in Ausbel’s learning theory; that is (1) new meanings are built on prior relevant concepts and propositions, (2) cognitive structure is organized hierarchically with more inclusive concepts having a higher level and, (3) meaningful learning occurs when relationships between concepts become more explicit, more precise and better integrated with other concepts and propositions.
Description of subjects:  (Include number of participants, age, SES, etc.)

This was a longitudinal study which followed the same students over a period of 12 years.  It initially involved 191 students in grade one.  Because of the mobile population of the parents, some attrition occurred during the 12 years.  In grade two, 156 students of the original group remained in the study.  In addition, 48 students were part of a control group. When students completed the 12th grade level, eighty-five of the original experimental students (called Instructional students in this study) and control group students (called Uninstructed students) were still enrolled in Ithaca schools.  No SES information was provided.
2. Describe the strategy/model, program, material, or intervention.

This study was started prior to any significant use of computers in the classroom.  Instruction in this longitudinal study was by means of audio-tutorials in which children learned from audiotapes that were developed and supplemented with loop films and equipment.  The audio-tutorial lessons were based on the Importance of Conceptual Schemes for Science Teaching (Novak, 1964), and an elementary science textbook series, The World of Science (Novak, Meister, Knox, and Sullivan, 1966).  Twenty-eight lessons were designed and then offered to grade 1 and 2 students at a rate of about one new lesson every other week.  These lessons built upon students’ prior understandings of concepts. The approximately 20-minute lessons were placed in carrel units and students took turns doing the lessons during “seat-work” time or small-group instructional times.  Interview kits were developed and used as primary evaluation tools.  The interview kits were used for randomly selected students from both the experimental and control students during the 12 years the students were involved in the longitudinal study.
3.  Describe the design of the study (sample selection, assignment to treatment, controls, length of intervention, etc.)

All first grade classes in the 5 participating schools were given the audio-tutorial instruction during the first year and all second-grade classes, in the same 5 schools, were given audio-tutorial lessons in the second year.  Since it was not feasible to divide classes at random into two groups to form a control group, a control group, consisting of students in the same school, from the same classrooms and teachers, but from the subsequent year was used. These students, as much as possible, were followed, and data collection occurred, through the 12th grade. 

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.)

During the first and second year of the study, university graduate students conducted several interviews of all students involved. In subsequent years, because of the limited staff available, interviews were conducted with randomly selected students. The same interview kits were used each year.  Interview transcripts were transformed into concept maps for data collection purposes.  A statistical significance value, p, was calculated for seventh grade students.

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

The concept maps were the primary source of data. Data for Instructed students were compared with Uninstructed students for both valid and invalid ideas about energy and molecular kinetics.   Mean valid notions and invalid notions for students in the experimental group and the control group were graphed against each other in grades 2, 7, 10, and 12.  The graphs illustrated that the mean valid notions of instructed students increased rather dramatically over the years and the invalid notions decreased.  The mean valid notions of Uninstructed students, although considerably lower than the Instructed students, increased somewhat between grade two and grade 7, and then became basically level through grade 12.  The mean invalid notions of Uninstructed students, although much higher than the Instructed students, decreased somewhat between grades 2 and 7 and were then fairly constant. When students began their formal study of science in grade 7, both Instructed and Uninstructed students improved in their understanding of energy and molecular kinetics concepts, but a highly statistically significant (p less than .001) superiority of Instructed students, compared with Uninstructed students, was evident, both for valid and invalid ideas. 

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

7. Were gains in student achievement reported?

Gains of individual students were not reported but the mean numbers of valid and invalid notions held by Instructed and Uninstructed students about energy and molecular kinetics were reported.

For students in the experiment group the mean number of valid notions increased from grade one through grade 12 while the mean number of invalid notions decreased.  For students in the control group there was some increase in the mean number of valid notions through grade 12 while the mean number of invalid notions decreased from grades one through seven, increased in grade 10 and decreased slightly in grade 12.

4. Replication:  Did the study cite previous tests of this treatment?  Is this study a replication of an earlier study?

No

Summary:
 This was a longitudinal study which followed students as they progressed from grade one through 12 in an attempt to answer the question: Are primary school children preoperational or concrete operational in their cognitive development and thus unable to learn abstract concepts as prevailing consensus suggests?  The study initially involved 191 first grade students, followed by a control group the next year consisting of 48 students.  Attrition occurred reducing the number considerably by the time students reached 12th grade.  Students in the experimental group far outperformed the control group, and this difference increased as they progressed through middle and high school.  The data clearly support the earlier introduction of science instruction on more abstract basic science concepts, such as the particulate nature of matter, energy and energy transformations.

The data suggest that national curriculum standards for science grossly underestimate the learning capabilities of primary-grade children.  Even though computers were just being introduced when this study was done it provides a foundation for guided instruction using computers and concept mapping that should help both teachers and students become more proficient in understanding science.
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