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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: This is a meta-analytic study.  It describes a cognitive model of learning/problem solving.  It identifies critical variables or characteristics from the model that should related to the effectiveness on teaching.  It then examines studies on teaching problem solving and asks what is the relationship between the extent to which the intervention in the study relates to the effect size of experimental-control comparisons.  

Research Question:  To what extent does include of relevant cognitive characteristics in an intervention to teach science problem solving relate to the effectiveness of the intervention in producing student achievement in problem solving.

Description of Subjects:  

Studies are the unit of analysis (subjects). Studies are selected if:
1. They have an intervention targeted to improving problem-solving.
2. They have a quasi or experimental design.
3. The article gives information about the relations between the learning task, the goal task, the cognitive activities demanded, and the domain knowledge of the learning task.
4. The article gives information about the theoretical background of the choice of learning task and interpretation of the result.
The journals survey included Science Educ., J. of Educ. Psych., Cogn. & Instr., Contem. Educ. Psych., Intern. Journal Learning & Instr (now Learning and Instr)., J. of Research in Science Teaching, American J. of Physics, Journal of the Learning Sciences.  Articles selected from 1980 onward

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

There were eight dimensions of studies looked at.  
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Dimensions | and 2 are derived directly from the theoretical model in Figure 1 and specify
the aspects of proximity of the learning task to the goal task in this model: proximity in cognitive
activity and proximity in knowledge used. An important difference is that the variable
corresponding 1o Dimension 1 can take on enly one of the four values specified, whereas

Variable 2 can take on a combination of the values indicated.

Table 2
Overview of coding dimensions

Dimension

Values

A. Knowiedge base and skills base
1. Proximity of the cognitive activities
required for completing the leaming task
0 the cognitive uctivities required for
science problem solving

2. Proximity in knowledge types: the types
of knowledee acquired or practiced in the
loarning sk in erms of the types functional
for problem salving

B. Learning conditions
3. Social cuntext for peforming
the learning task

4. Guidelines and criteria provided in the
learning (ask

5. Feedback

C. Conditional and supplementary codings:

¥ the learuing task involves performing (part of) the goal task (Category 1a above), then distingui

6. The relation between the learning fask
and the goal ask

a. Performing ( part of ) the goal task

b. Studying (part of) a completed goal task

¢. Studying information on how fo complete
the goal task

d. Performing activities not directly related
w the goal task

(combinations possible)

2. Strategical knowledge emphasized

b. Dectarative knowledge emphasized

¢. Procedural knowledge emphasized

d. Situational knowledge emphasized

e. Schema acquisition emphasized (integration
of all elements above)

a Students work individually

b. Swdents work in groups of 2 or more

<. Individual but with “simulated group activities™
by means of information and communication
technology

a. Internal; i.e.. subjective criteria provided
by the student himsell or peers

b. External; i.c.. abjective criteria provided by
experimental set up or the eacher

a. Tmmediate feodhack
b. Delayed feedback
¢. No feedback

a. Identical: the lcarning task comprises the
whole goal task

b Part: the leaming task comprises parts
of the goal sk

¢. Enhanced: the leaming task comprises at least

parts of the goal task, but additional atiention
is given to schema construction

d. Structured: the learning task comprises at Jeast

parts of the goul task and is structured into
subtasks

e. Other: none of the above but the Tearning task

comprises additional activities other than
practicing problem solving
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If the learning task is not confined to performing (part of) the goal task (Categories 1hor 1¢ above), then

distinguish hoth:

7. Process or product a

4. Self or other a

[+

-

-

Activities of the learning {ask use products
of the completed goal task (¢.g.. an elaborated
example of 2 solved problem is studicd)

. The leaming task involves ohscrvation of the

Process of performing the goal task (¢.8.. the
teacher o peer 5 shserved while solving
a problem)

Tn performing the lcarning task, students
operate on their own products or observe their
own processes (.8, students study theit
own previously solved problems)

. on products of processes of peers
(e.g., students study a problem previously
solved by a peer)
on products OF ProCesses of experts
(c.g., students study the ideal solation as
prescmed by the teacher)





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

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.)

3.
Briefly describe and summarize the results of the study. 

4.
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:  


Yes: 

  If yes, briefly describe.

Not relevant 

5.
Were gains in student achievement reported?  

No:  


Yes: 
   X
  If yes, briefly describe.

The meta-analysis reported experimental-control comparisons as EFFECT SIZE and look at the correlation of effect size with possession of the dimensions above.  The graph below summarizes the findings.  In looking at the graph, the relationship between the effect size and the variable is given by the dark line with dots and the radiating out line that point at the characteristic.

The circles represent amount of correlation.  They range from negative to positive. The dark circle represents an effect size of zero.  
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The variables with the strongest relationships to positive effect size are:
1. Emphasis on schema construction

2. Learning task (LT) is studying part of problem solving task

3. Learning task is studying information on problem solving task

4. Guidelines are given

5. Immediate feedback is provided

The author’s conclusions are.  

Both the quantitative and qualitative analysis of these studies yielded a consistent pattern

Independent variables that lead to positive effect sizes are  

Stimulating the construction of an adequate knowledge base (problem related schemata)

Demonstrating skillful use of this knowledge in problem solving

Focusing only a content free strategic knowledge has a negative effect

Learning conditions that relate to effectiveness are

  Those listed above

Group work doesn’t help unless it facilitates appropriate cognitive processing.  

6.
If student achievement gains were reported, were they sustained over time?

Yes in that the found consistency across studies done at different times.  

7.
Replication:  Did the study cite previous tests of this treatment?  Is this study a replication of an earlier study?

No:  


Yes: 

  If yes, briefly describe.

The meta-analysis involves multiple replications of the cognitive factors.  

Summary
Learning treatments designed to teach effective problem solving in science include 

1. Emphasis on schema construction

2. Learning task (LT) is studying part of problem solving task

3. Learning task is studying information on problem solving task

4. Guidelines are given

5. Immediate feedback is provided

Group work doesn’t help unless it engages relevant cognitive processing.  

Ratings (scale: 1–5)

Overall Rating:  NA
This isn’t an experiment study, but it is based on analysis of experimental studies or at least quasi-experiment studies.  Results are fit into theory and some compellingness.  

�





�





�








science_9-12_#17


