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Purpose and Research Question Methods

Purpose: *Independent, blinded raters (n=3)

e To compare student performance on assessments from different semesters when a concept *3 rqunds of valid.ating B!qu s level of course guestions (”=.155_): rc?und 1 with standar.d
or pre-post survey does not exist or when other assessment tools are not appropriate rubric, round 2 with preliminary flow chart rubric, round 3 with finalized flow chart rubric
*Inter-rater reliability and percent agreement between raters scored at each round

Proposal submitted and accepted to the President’ s Teaching and Learning Collaborative (PTLC)

Development of Bloom’s rubric

2002-2004 2005 2006 2007 2008 2009

Qualitative Survey:  FcQ’s End of Term Survey + FCQ

Quantitative Exam (no pre/post)

Measurements of . L !
learning:

Pl A Proposal accepted  1stvalidation Development 2"d and 3
to PTLC of ratings  of Bloom's validation
rubric Of ratings

Bloom'’s rubric validation & example use Application of rubric

Table 2. Percent agreement between a rater

, [ ]
Table 1. Percent agreement between raters and average question rating Sloom’s Flow Diagram - September 03 B|00m S Ana IVS'S Of IPHY 4720

n - n ~ ~ n If answering a question leads you to a Bloom’s category, please check that category Q8. Are students determining whether the data are
without with flow final rating without with flow final rating on the rubric to ensure that it appears to fit. consistent with a given scenario or whether Yes D SEE EVALUATE

. . . . o
flow rubric | rubric with revised flow rubric | rubric with rev1s.ed conclusions are consistent with the data? E xa m u e Stl 0 n S
flow rubric _ flow rubric . No — Go to Q9.
Total number of questions 26 26 155 Number of questions | 24 (of 26) | 25 (of 26) | 145 (of 155) Q1. Are students reproducing something (explanations, definitions, graphs, etc.) that they

Percent > 2 raters agree 92% 96% 93.5% Rater 1 63% 84% 83% had seen or heard in course material? Q9. Are students building up a model or novel

Rater 2 83% 84% 929 ‘es — Go I« : I
Percent 3 raters agree 31% 54% 53.5% R:t:: 3 88°/: 880/: 860/: iff (ELOLLUQ%E. hypothesis from the data? Yes D SEE A Na Iyze Sy N t h esize

No consensus 8% 4% 6.5% Average of raters 78% 85% 87% SYNTHESIZE/CREATE Eva | ua t e \ Re mem b er
' Q2. To answer the guestion, are students repeating ’ No- Go to Q10. \ /
nearly exactly what they have heard or seen in class Yes — SEE RECALL . .
materials (including lecture, textbook, lab, homework, Q10. Are students coming to a conclusion about what
clicker, etc.)? the data mean (they may or may not be required to
" No-Go to Q3. ' explain the conclusion), and/or having to decide what D
data are important to solve the problem (i.e., picking | Yes SEE ANALYZE

Q3. Are students demonstrating a conceptual out relevant from irrelevant information)? A p p Iy
understanding by putting the answer in their own Yes —> SEE No—Go to QI1. Re m e m be r

V71 - »y . words, matching examples to concepts, representing COMPREHENSION
a concept in a new form (words to graph, etc.), etc..”? i
Example "Blooming of exam question T s Qi Ao Sl wing e i o clie b ) ey
. : . . should fit into RECALL or COMPREHENSION. No — Go to Q12.
What are the directions of the chemical, electrical, e [oE A e
. . . _ﬂlc-rcbi.s ;klr;rzt)i.:]\:;a:unz:t:rs :an(;c c;\.?):cnf)".’ er (even it a “better” one exists, or 1 demonstrate they understand what the data represent? | Yes D SEE
and net driving forces acting on K+ when the oot S CoMPREHEND

No - Go o Q7

(] [ . - — — o=
m e m b ra n e p Ot e n tl a I I S = 5 5 m V ? . l(ﬁ:ll1,:11;;133?211\1:521:‘- @ Judgment and/or Yes > SEE EVALUATE Q13. Are students putting information from several areas

No - Go to Q6. together to create a new pattern/structure/model/etc.? Yes D SEE
SYNTHESIZE/CREATE

’ .
B I O O m S R u b ri C Ql . NO 9 Q4 Q6. Are students synthesizing information into a No — Go to Q14. P=0.0000000000004
O bigger picture (cocherent whole) or creating Yes —> SEE ’
» . something they haven’t seen before (a novel SYNTHESIS/CREATE Q14. Are students predicting the outcome or trend of a F a | I 2 O 04 F a I | 2 O O 8
B I O O m S R u b r-I C Q 4 . N O 9 Q7 | hypothesis, novel model, etc.)? fairly simple change to a scenario? Yes [] SEE APPLY
° No —~ GO BACK to Q4. If you are sure the answer to Q4 is yes, the guestion No — Go to O15
, should fit into EVALUATE or SYNTHESIS/CREATE. 0-GotQ 78% remember & 27% remember &
1 » _ - 15. Are students d trating that they understand
Bloom’ s Rubric Q7: No = Q13 Q7 Tomver e gsion, o S v o e s G S T, || e e ot s ) s comprehend comprehend
| story problem, ‘LIL.j]. comparison, etc.) than they have seen in class? COMPREHEND
Yes — Go to Q8. 22%

° es (0)
Bloom’ S RUbrIC Q13: NO 9 Q14 no=CotoQI3. No - GO BACK through each of the categories and see which one fits the best. & analyze 9(y 64A) && analyze
1 (4]
Bloom’ s Rubric Q14: Yes = Apply

Analyze

Comprehend

Assessing a moving target? Measure how target changes! Conclusions

Table 3. Exam scores before/after reform.  As exams kept changing to maintain a consistent average (Table 3), learning

Of the 84 guestions on the three exams,

72 questions were different. could not be assessed directly. Therefore, instead of using exam scores to
before refom (F04) | _aferelom 7081 | measure learning, we measured the changes in the exam itself (see Bloom' s

Exam 1 | 72.9 £ 11.7* 66.7 +16.3*

(n-80) (n=97) analysis of IPHY 4720 Exams above.) As students were able to maintain

Exam 2 | 74.8 £ 14.1 742 +13.2

T L PR s consistent scores on a more challenging assessment, we can indirectly state that
IPHY 4720 reform led to increases in student learning and performance.

1. Between independent raters, use of Bloom’ s rubric is reliable.
2. Avalidated Bloom’ s rubric can be used to compare student performance on
assessments when other assessment tools are inappropriate or unavailable.

(0=79) (n=97)




