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What is the name or title of the instructional strategy/model, program, material, or intervention? Examining knowledge mapping as an assessment tool. 





Research question, hypothesis, or intended outcome: Do knowledge maps yield information about student competency that is different from, yet overlapping with, information revealed by essays and multiple-choice tasks?

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

Participants were fifty-six 4th and 5th grade science students of mixed ethnicity and socioeconomic status.  All students attended a university laboratory school in Los Angeles and were from two separate classes of the same instructor. Students were equivalent in achievement and other academic indicators and did not have prior mapping experience.

Describe the design of the study:

Students had just completed studying hearing and vision in their science classes. In order to check the students’ understanding of the concepts, their knowledge was assessed using three different methods, knowledge mapping, an essay test and a multiple-choice test.

Experts created two knowledge maps, one in vision and one in hearing, to which all student maps were compared.  Both the hearing and vision tasks included 15 concepts.  The mapping tasks were administered online.  Worksheets determined students’ logic in developing their maps. Students were told to create a map to organize all of the important ideas related to hearing (or vision).  The maps were scored via computer with a match-to-expert algorithm.

Essay tests and a multiple-choice test were designed to measure students’ understanding of the hearing and vision processes.

Instruments used to collect data.

Mapping tasks were administered online using the Knowledge Mapper software. Software was developed to compare student work to the work of “experts.” Pearson correlation coefficients were used to test for similarity between several coding systems.  An example of a coding system is one where students appear to understand the concept but incorrectly make connections on their map. 

Essays were scored using a holistic scoring rubric.  The multiple-choice test included two sections, one on hearing and one on vision.

Brief description and summary of results.

Analysis of students’ work showed that in the majority of cases, knowledge mapping seems to accurately assess students’ scientific understanding, although in some cases knowledge mapping may slightly underestimate students’ understanding.  The knowledge-mapping task correlated more highly with the essay test than with the multiple-choice tasks for both hearing and vision.  Results suggest that knowledge mapping does measure some factual and deeper conceptual scientific understandings.

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
Were gains in student achievement reported?  Yes
If student achievement gains were reported, were they sustained over time? Not known
Replication:  Did the study cite previous tests of this treatment? Yes  Is this study a replication of an earlier study? No 

Summary:

This research design utilized a unique process to evaluate the effectiveness of assessing student understanding of both hearing and vision concepts through knowledge mapping.  The design involved having experts develop knowledge maps over concepts taught to fourth and fifth graders.  The students then developed their own knowledge maps online over the same topics.  Their maps were evaluated and compared to the “expert” using a match-to-expert algorithm.  Knowledge mapping results were compared to both essay test and multiple-choice test results. Analysis of students’ work showed that in the majority of cases, knowledge mapping seems to accurately assess students’ scientific understanding but, in some cases, it may underestimate their knowledge.   Results correlated more closely with the essay test results than the results from the multiple-choice test.       

Rating: Design (scale: 1-5) 3
 Educational Importance (scale: 1-5) 3 
