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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?  Who were the subjects?
Strategy/Model Name/Title: Externally imposed goals for mathematics achievement
Research Question(s):  Do externally imposed goals have a causal impact on children’s ability to extend their mathematical knowledge beyond on instructed procedure?
Description of subjects:  (Include number of participants, age, SES, etc.)  The participants were 53 children (23 boys and 30 girls) in the third- and fourth-grade in a parochial elementary school.  However, 8 of these children were not available for the second experimental session, due to absences or a videotape error.  Four schools contributed to participants in the study: one urban, one suburban, two exurban.  The students mean age was 9 years, 7 months.  
2.
Describe the strategy/model, program, material, or intervention. (Provide a clear description, including information about the factors listed below, as available from the article.)
Description
•  Key characteristics and/or strategies:

Students were given externally imposed goals for their mathematics achievement; the goals were either performance related, which encouraged them to get problems correct, or learning related, which encouraged them to understand the problems well.  Both goal manipulations included three main components.  First, each goal statement delineated the primary goal of the instruction.  Second, each goal statement encouraged students to recognize that the problem was different from other problems they may already be familiar with.  Third, each goal statement provided a specific reason that students should consider the problems important.  The study also emphasized the concept of mental sets, which are preconceptions about novel problems that may be inappropriate.  Specific goal statements were used to reduce students’ reliance on mental sets while solving the novel problems presented in this study.
•  Mathematics topics/areas addressed:

The problems used in this experiment dealt with equivalence, specifically using problems of the form a + b + c = a + __.  
•  Grade level:

The participants were third- and fourth-grade children from four parochial elementary schools.

•  Subgroups of students addressed:

No specific subgroup of students was addressed within each school.  Children were chosen for the study based on their problem solving skills on the pretest screening.  Those students who were already capable of solving the problem correctly were not included in the experiment.

•  Technology required:

Technology is not addressed as a specific requirement in the study.

•  Implementation considerations (e.g., Cost? Extensive staff development? etc.):

There appears to be no real cost or extensive staff development, since the treatment consists of straight-forward, externally imposed goals that are verbally communicated to the students.
•  Other relevant descriptive information:

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

Students who already knew the correct procedure for solving problems of type a + b + c = a + ___ were excluded from the experiment.  Children participated in two experimental sessions.  The first session began with a conceptual knowledge assessment, which required an explanation of the meaning of the equal sign, representation of equivalence problems, and determining if given equations were correct.  Students then took a problem-solving pretest, which consisted of three problems of the form a + b + c = a + ___.  After the pretest, the children were randomly assigned to one of three experimental conditions: control, performance goal, or learning goal.  Control students were not given externally imposed goals.  Students in the performance goal treatment were encouraged to get problems correct, while students in the learning goal treatment were encouraged  to understand the problems well A manipulation check was completed with the students to confirm the goal that they had been given.  All sessions received the same instruction; one instructor taught all of the children the same procedure on two problems.  The only difference between the groups was the introduction of the instruction, which established the goals for the treatment groups.  After the instruction, students completed a problem-solving posttest, consisting of three problems similar to those on the pretest.  Students also completed a transfer test in which they solved and explained six equivalence problems which varied the placement and ordering of the original problem type.  Then, the children completed the conceptual knowledge assessment for the second time.

The second session occurred two weeks after the first session and consisted of follow-up testing.  No additional instruction was provided during the second session.  The children completed assessments similar to those during the first session: a conceptual knowledge assessment, a problem-solving follow-up test, and a transfer test.
4. What was measured, what instruments were used to collect data, and what measures (effect size, tests of significance, etc.) were used to report results?

Conceptual understanding, procedural methods, and ability to transfer understanding were all tested during the experiment.  There were three tests of conceptual understanding and procedural methods, a pretest, posttest, and follow-up test.  There were two tests of transfer, one at each session.  The results were analyzed using Chi-square and simple regression.

5.
Briefly describe and summarize the results of the study. This description should provide the reader with a self-contained summary of the study and the results. It includes a brief summary of the information above, in addition to a summary of the results. Thus, this description includes brief summary information about: (a) overall goal/focus research question, (b) subjects, (c) design, (d) instruments, (e) results, (f) limitations/issues/strengths/other results (optional, as relevant and appropriate)
This study tested whether externally imposed goals for mathematics achievement would increase students’ conceptual, procedural, and transfer abilities on equivalence problems in the third- and fourth-grades.  Students were from one of four parochial schools and were included in the study if they were unsuccessful in solving problems of the form a + b + c = a + ___.  These students were randomly assigned to either a control group, or one of two goals.  The performance goal encouraged students to solve problems correctly, while the learning goal provoked students to focus on understanding the problems.  Students in all three groups received the same instruction about solving two equivalence problems of the form a + b + c = a + ____.  Students’ conceptual scores increased the most when given a learning goal, and increased the least when not given any externally imposed goal.  Transfer scores on related equivalence problems that were not specifically taught were highest for students in the learning goal condition, and lowest for the control group.  Follow-up testing was performed two weeks after the instruction.  Students from both treatment groups increased their conceptual score from the pretest to the follow-up test (a 75% increase for students in the learning goal group and a 76% increase for students in the performance goal group), while the conceptual scores decreased for students in the control group. Students from the performance goal condition had the most success on follow-up transfer problems, while control students were the least successful.
One limitation is the sole use of parochial schools for this study.  It is unclear how the results produced by this specific group of students would translate to other students and schools.  Another possible limitation is the differing references to effort in each of the goal statements.  The performance goal students were told that the problems probably wouldn’t be very difficult, while the learning goal students were instructed that the problems wouldn’t be easy.  There is no discussion of how this reference to effort might affect the students’ perspectives and performance.  Furthermore, it is difficult to be certain that the externally imposed goals were absorbed by the students.  Although the researchers performed a manipulation check to determine if the students understood their goals, it was also mentioned in the study that students’ responses about goals may be a reflection of what the children perceived that the researchers wanted to hear.  Also, the children might not distinguish between performance goals and learning goals, despite the clear differences in these concepts to a math education researcher.  
6.
Did the study include an evaluation of how the intervention was implemented?  

Yes:

If yes, briefly describe:

Both sessions were videotaped in their entirety with a camcorder that was in full view of the participants.  One teacher taught the instruction in each class, and if students asked questions, they were told the questions would be answered at a later time. Furthermore, a coder who was blind to the students’ condition assignment established reliability by re-coding the scores of a sample of 12 children.  The percentage agreement was 89% or more for each measure.  
Did implementation data address both the frequency of use as well as the fidelity of the implementation?

Yes:            
 If yes, briefly describe.
Sessions were videotaped and a sample of students’ assessments were re-coded to establish reliability.
7.
Were gains in student achievement reported?  
Yes:

Sixty-eight percent of children in the learning goal condition increased their conceptual assessment score from pretest to posttest, compared to 35% in the performance goal condition, and 29% in the control condition.  Fifty-eight percent of the learning goal students solved more than half of the transfer problems correctly, compared to 53% of the performance goal students, and 18% of the control condition.  
If student achievement gains were reported, were they sustained over time?
Yes:             
 If yes, briefly describe.
A follow-up testing session was completed approximately two weeks following the original instruction.  Seventy-five percent of the learning goal students increased their score from pretest to follow-up, compared to 76% of the performance goals students, and 29% of the control students.  Thirty-eight percent of the learning goal students solved more than half of the follow-up transfer problems correctly, compared to 63% of the performance goal students, and 23% of the control students.

8.
Replication:  

Did the study cite previous tests of this treatment?  

Yes:

Studies have examined the behavioral characteristics of students who have learning goals.  However, relatively few studies have examined the effects of goals on learning itself.
Is this study a replication of an earlier study?

No:
Previous studies have not addressed whether children’s goals influence their ability to learn from and extend their knowledge beyond procedural instruction.

9.
Numerical Rating of Quality of Research (scale: 1-5):

4
10.  Brief 1-3 sentence summary of the study: 

The impact of externally imposed goals for mathematics achievement was studied in a group of approximately 50 third- and fourth- grade students in parochial schools.  The problems dealt specifically with students’ understanding of equivalence, particularly problems of the form a + b + c = a + ____.  Assigning students an external goal increased success on assessments of conceptual understanding, procedural methods, and transfer problems related to equivalence. 
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