Virtual Tools for Developing SCLAs: An Example of Concentration Analysis
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FIG. 1: Score-concentration factor (S-C) plot for items in Table 1. FIG. 2: Score-concentration deviation (S-I") plot for Table 1 items.

- Distractor-driven assessments: context may depend on
respondent interpretation

- Concentration analysis (CA) [1, 2]: goes beyond score
(correct vs. incorrect) to examine patterns of student

o tem | 1 | 2 | 3 | 4 | 5 | 6 | 7 | 8 | 9 | 10 | 11 | 12 | 13 | 14 | 15
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responses m 8 4 4 4 7 4 4 7 4 8 4 4 11 4 7
- E.g. incorrect answer patterns suggest p-prims [3] S 088 062 018 059 031 039 062 053 040 015 017 046 0.09 074 0.8 * Most items fit within S-C model types [1]
C 082 034 058 030 038 016 036 035 016 008 038 018 012 054 051 — Other items in “between-model” state

- Fluids Conceptual Examination (FCE), beta version: 59 G 024 027 08 016 061 029 037 032 029 010 054 025 014 059 0.13 » S-I" graph: most items also fit S-C model types
items grouped in 10 fluid dynamics constructs Yol HH MM LH MM LM LL MM MM LL LL LM ML LL HH MH — Lower S = higher overlap with Fig. 1

- Two-tier format for items: 1%t tier = standard MC, 2" tier
asks for reasoning on 15t tier
- (Focus on 15t tier only here)
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* Fig. 2: S-C model types seem to work for S-T"
— Differences: I decoupled from correct responses

Initial Conclusions

— Moderate and high scores: S-7"graph more
useful as separate measure
« p-prims [3] clearly identified with low-S, high-C/T

- Long-term goals: Assist IPLS instructors with introducing m A 4 A 3 5 g A 5 4 7 4 4 4 5 4 items (strong distractor choice)

fluids topics; determine CA’s role in developing SCLAs S 026 021 056 036 050 015 074 015 018 041 049 040 072 028 0.12
Research questions: C 012 021 029 032 024 009 051 012 010 020 020 0.17 048 026 0.60 Future Work
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3. What items can be featured as a preliminary example? Item + Closer look within each construct: find minimunm
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m 4 9 4 6 6 3 7 5 A 4 4 6 9 7 5 « Eventually finalize FCE to approximately 30 items

Methodology Sl 055 026 071 028 022 017 055 053 071 045 051 025 012 031 024 * Eqns. 1-2: Tweak for varying m to fix Cyyin, Croay
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choices only, 0 = randomized distribution, 1 = all incorrect
responses were the same choice

TABLE I: Number of responses (N), number of item choices (m), score (S), concentration factor (C), concentration deviation (I'), S-C type (S-C), and S-T" type (S-I')
for each of the 59 preliminary items for the FCE within the student sample. Based on recommended scales [1,2], “high” values (H) are in bold, “medium” values (M)

alternative conceptions of energy and momentum using concentration analysis.
African Journal of Research in Mathematics, Science and Technology Education,
20(3), 201-213.

(Y™ n2) — 2 are in normal font, and “low” values (L) are in italics. The patterns for L, M, and H values are presented in the S-C row in the form of “S level, C level,” and similarly
" ym i=1"" correct 1 for the S-T" row in the form of “S level, T level.” Acknowled gemen {S
\/77_1 —1 N —Neorrect \/77_1

- N =# of total responses for item; m = # of item choices;
n. = # of respondents picking it choice

- S-C and S-T" curve classifications [2, 5]:

- Score (S): Low (< 0.4), Medium (0.4 —0.7), High (> 0.7)

- CandTI: Low (<0.2), Medium (0.2 -0.5), High ( > 0.5)
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