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Assessing Conceptual Understanding in College Science and Math

Short Abstract:

Presents the process used to develop conceptual understanding tests for gateway courses (pre-calculus, general biology, general chemistry, and general physics) in

Puerto Rico-CETP. Tests are based on two-tier items that involve a classic multiple-choice item with a second-tier item that assesses an explanation for the previously given answer.

Long Abstract:

A serious problem facing the teaching of science and math is that students do

not usually master the essential characteristics of concepts nor can establish connections

among them, a necessary step for understanding macroconcepts. Depth of conceptual

understanding of future teachers is thus a main aim of Puerto Rico-CETP. To assess the

attainment of this goal, various qualitative and quantitative strategies have been devised.

The main quantitative strategy was geared to: (1) assess topics and processes included in

gateway courses (pre-calculus, general biology, general chemistry, and general physics) that are also included in the K-12 science and math standards; (2) evaluate high levels of

thinking; (3) assess a large number of students. The strategy selected was the use of tests

based on two-tier items; these involve a classic multiple-choice item with a second-tier item that assesses an explanation for the previously given answer.

The test’s development process included: (1) delimiting content to be included by identifying topics covered in gateway courses in the seven participating institutions and in the K-12 content standards; (2) developing the basic items (done professors who were deemed excellent by their peers in the promotion of conceptual understanding);  (3) developing second-tier items, with a multiple-choice format, based on explanations given by students on open-ended questions in a trial administration and on misconceptions identified in the literature; (4) obtaining feedback from professors who teach the targeted courses in participating institutions; (5) testing repeatedly the items and instructions, throughout the development process, to assess its feasibility, item difficulty, discrimination capacity and quality of distractors, as well as the test’s reliability and validity.

The tests are presently being administered and results used to monitor and improve the curricular reform. The proposed presentation will include examples of items in its different stages of development and will involve the audience in its assessment using a think-pair-share format.

