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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: Computer-intensive algebra (CIA): (a) problem solving approach in realistic situations, (b) emphasis on conceptual knowledge, (c) technology.
· Research Question(s): Do computer-intensive algebra (CIA) students develop a richer understanding of the function concept than traditional algebra (TA) students?
Sub-questions(s):

1. Are CIA students able to model real-world phenomena with functions better than TA students?

2. Are CIA students able to interpret equations, tables, and graphs better than TA students?

3. Are CIA students able to translate among the different representations of functions better than TA students?

4. Are CIA students able to reify functions better than TA students? 

· Are they able to perform operations, such as addition and composition, on functions better than TA students?

· Do they know the properties of certain families of functions, such as linear and quadratic, better than TA students?

5. Are CIA students able to perform operations and transformations on algebraic formulas as well as TA students?

· Description of subjects (N, age, SES, etc.): Study participants were enrolled in a college algebra course (N = 80, after withdrawals). Most students were from lower-middle to middle-SES status. Students in the CIA class were volunteers.
2.
Describe the strategy/model, program, material, or intervention. 
· Key characteristics and/or strategies: Two control classes and one experimental class, whose salient features will be given as follows (all N's will be reported with withdrawals not included):
Traditional algebra 1 is a control section taught by the researcher. This class used a traditional textbook, without an emphasis on technology. The number of students in this section was 34.
Traditional algebra 2 is a control section taught by another instructor.  This class used a traditional textbook, without an emphasis on technology. The number of students in this section was 17.
Computer-intensive algebra (CIA) is the test condition taught by the researcher. This section focused on using computer technology and real-world situations. The number of volunteers in this class was 29.
Qualitative data were also collected.

· Mathematics topics/areas addressed: College Algebra

· Grade level: College

· Subgroups of students addressed: N/A

· Technology required: computers, software


· Implementation considerations (e.g. cost, staff development, etc.): see Technology required


· Other relevant descriptive information: N/A
3.  Describe the design of the study (sample selection, assignment to treatment, controls, length of intervention, etc.): 

For the test condition of the intervention, students were volunteer college students, whereas the control sections were the usual algebra classes offered by the university. This experiment was conducted over the length of one semester.  The three groups were matched using ANCOVA to adjust for preexisting differences.  Although not a True Experimental Design due to the non-random assignment of subjects to treatment and control, the matching of groups and variety of instruments increases the level of design.

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? 

Questionnaires, a researcher designed pretest and posttest over the four components of the function model (modeling, interpreting, translating, and reifying) and the departmental final examination that emphasizes procedural knowledge were all used to collect data for this study. The pretest was analyzed with both chi-square and ANOVA, which revealed no significant difference. 

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

For this study, students were asked to volunteer for the experimental class, whereas other students were not informed before hand that they would be in a control class. Two control classes and one experimental class were established for this study, whose salient features will be given as follows (all N's will be reported with withdrawals not included). 

Traditional algebra 1 is a control section taught by the researcher. This class used a traditional textbook, without an emphasis on technology. The number of students in this section was 33.


Traditional algebra 2 is a control section taught by another instructor.  This class used a traditional textbook, without an emphasis on technology. The number of students in this section was 17.


Computer-intensive algebra (CIA) is the test condition taught by the researcher. This section focused on using computer technology and real-world situations. The number of volunteers in this class was 29.

Questionnaires, a pretest, a posttest and the departmental final examination were all used to collect data for this student. The pretest was analyzed with both chi-square and ANOVA, which revealed no significant difference. These results indicate that the control and experimental groups were similar. The pretest and posttest show a significant effect for the constructs of modeling and interpreting using ANOVA. Using the pretest as a covariate, ANCOVA results indicate that translating was also significant. No significance was found for the concept of reification. Further, after adjusting for preexisting differences (ACT scores, principally) using ANCOVA, no effect was found on the departmental final, which focused on procedural knowledge. Finally, interview and affect questionnaires indicate that students like the experimental classroom more.

Strengths/Limitations: 

Although there are a large number of subjects reported for this study, this number is actually misleading. Only 80 of the initial 809 students indicated were part of the study. The remaining subjects participated in the departmental final exam, which is a little misleading.

There was no detailed account of what went on in the classrooms, experimental, control or otherwise. Further, there was no mention of the textbooks used or the CAI curriculum used. Therefore, replication of study would be difficult.

Another consideration is that lack of random assignment. Instead, students were volunteers for the test condition, many of which indicated interest in the non-traditional curriculum. Interest and intrinsic motivation were not factors discussed in the study, but are factors that can affect achievement.

Finally, although the research attempted to account for bias, it still may exist. The instructor taught an experimental class and a control class to attempt to account for bias, however, bias may not show up in such a manner.
6.  Did the study include an evaluation of how the intervention was implemented? If yes, briefly describe. 

No

Did implementation data address both the frequency of use as well as the fidelity of the implementation? If yes, briefly describe. 

No

7.  Were gains in student achievement reported?  Yes

If student achievement gains were reported, were they sustained over time? If yes, briefly describe. 

No report of gains over time. Although qualitative results from interviews repeated 2 months later were used...

8. Replication: Did the study cite previous tests of this treatment?  

Yes, previous research (Boers-van Oosterum, 1990) and (Matras, 1988) had shown the beneficial effects of CIA on students’ problem solving abilities and their understanding of variables.

Replication: Is this study a replication of an earlier study? If yes, briefly describe. 

No

9.  Numerical Rating of Quality of Research (scale: 1-5):  3
10. Brief 1-3 sentence summary of the study: 

This is a study of college students in a computer-intensive algebra (CIA) course. The study concludes that subjects achieved gains in the concepts of modeling, translating and interpreting as they relate to functions. The author's main contribution is a framework for the function concept, which includes: modeling, interpreting, translating and reification.
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