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BaCkgrOllnd Table 1 Learning Objectives in SBG Section (a) SBG Section MUQ Pre/Post Paired (b) Traditional Section MUQ Pre/Post Paired

Response Distrutution Response Distrutution

® Assessing student learning is a key component to education. LO1 a) Describe the purpose of an experiment (N=26, Learning Gain = 53%) (N=40, Learning Gain = 45%)
® Traditional score-based grading system uses multiple individual Measure real or a problem to be investigated
assignment scores to produce a cumulative overall grade. phenomena b) Identify theoretical model applicable to
® Problems of traditional grading methods in introductory physics lab and apply the experiment oy
courses: VAL ER  ¢) Construct an experimental set-up, ° 21%
O Failure in mastering certain basic lab skills in spite of repeated in troubleshoot it, and collect data
learning opportunities, yet earning a passing grade observations 19% 12%
O Misunderstanding or lack of understanding of what need to learn in LO2 a) ldentify sources of error and estimate
labs Understand measurement uncertainties 237
O Minimal incentive to learn from mistakes experimental b) Be able to propagate uncertainty in
® Standard-based grading (SBG) is an assessment method that relies on error and calculations, i.e. given several measured
students demonstrating mastery of learning objectives (also called measurement quantities with their uncertainties, find the
standards). There three key elements of SBG: uncertainty uncertainty of another quantity that is “WWoEWR O ERWERR =WWo=WR=RW - #RR
O A clear set of learning objectives (LOs) that can be re-assessed computed from their values Figure 2 Percentage distribution of the four possible transitions (WW=wrong in pre-
throughout the course of teaching LO3 a) Display data in graphical or tabular form test and post-test, WR= wrong in pre-test, right in post-test, RW, and RR) of answers
O The feedback/grading should be linked to students’ degree of Understand with appropriate labels and units between the pre-test and post-test groups in the SBG Section (a) and the Traditional
mastery of the LOs, and not be confounded with other variables AR LENLEWZLN D) Perform calculations with data Section (b). N is the number of paired tests.
such as showing up in class, good effort in completing assignment, data c) Be able to identify linear functional

® As shown in Figure 3, the SBG section had an average expert-like fraction of
0.6520.05 and 0.66+0.05 in pre-instruction survey and post-instruction survey,
respectively. The traditional section had an average expert-like fraction of
0.5920.04 and 0.53+0.04 in pre-instruction survey and post-instruction survey,
respectively.

etc.

O Students should be permitted to remedy their deficiencies, poor
performance on an early assignment should not forever weigh
down the overall grade

®* Is SBG a more effective assessment approach to help students with

relationship between physical quantities
d) Be able to linearize nonlinear function

using variable substitution and perform
Inear regression analysis on the

Inearized data Averge E-Class Score on All 30 Statements

)
developing basic laboratory skills in physics? The answer to this LO4 a) Report measurement results with E !
guestion may have implications to other disciplines in education or can Be able to uncertainties with correct format S 09
make us re-examine the current methods in assessing student learning Iyl ElrLXEhld b) Make comparisons between s 08
in general. communicate experimental data and theoretical 2807
results predictions S5 °°7 [ 1
: : c 2 05 |
c) Draw inferences and conclusions from 580
®* Pre/post assessments were administered in two sections of Physics | experimental data 5 03|
lab, one with traditional grading and one with SBG grading , using - —— s
O Measurement Uncertainty Quiz (MUQ), a tool that assesses Cowscovesge - | 3300 @ o @ o @ cwo @ ws @ wsc @ D o 0';'
students’ understanding of a threshold concept of physics labs, mbsouene Lhottone1a | lpodeneih | ibouenele | Lbousomedc | LOdomsds | houenett | W bxceeds Mastery Pre post
namely measurement uncertainty j SRS : : : : : Merabiasteny = SBG (N=25) Traditional (N=38)
O ‘'The Colorado Learning Attitudes about Science Survey for P T m s m wom wsm g ,:”:,W;H Figure 3 Comparison between the SBG section and the traditional section in pre and
Experimental Physics (E-CLASS), a tool that evaluates if a j' h el : :z: ::::: z:: P e i post E-Class scores.
student’s mindset when doing experiments is more like an expert’s | SRS IEee T — .
or a novice’s in experimental physics e mem ocm ncm T Conclusions and Future Work
* The lab reports Iin the traditional grading section were graded with a N - e * Preliminary results indicate that standard based grading (SBG) has a positive
generic grading rubric for all eleven labs. This generic grading rubric o @ awa @ wc @ a0 @ impact to student learning in introductory physics lab. Compared to traditional
has many elements that overlap with the LOs in the SBG section. | i e ot e grading methods, it helps students in developing skills that relate to threshold
®* Four major learning objectives, each with specific sub-objectives were = sty cnties, anc = stz asamennt ez mornr. |@ 45 @ a4 @ s @ concepts such as measurement uncertainty. It also does a better job at
j e purpo qu :
a ©
_I

identified as shown in Table 1 for the SBG section. The lab instructions b = maintaining students’ attitudes in doing experiments in an expert-like manner.

were revised to let students know what specific learning objectives are o et 7015 Decaine Aveae o1s @ 155 B 383 ®* The study assumes that student population are of random nature in each section
being assessed when answering certain questions in a lab report. : e e eS| smn ) o and the data presented here is only from one semester. More data collection is

®* For each lab report, students are given feedback on the mastery of - needed to generalize the conclusion to introductory lab courses.

each of the LO assessed using the EMRN rubric, where E stands for Figure 1 Screenshot of the Learning Mastery Gradebook on

exemplary, M stands for meet expectations, R stands for revision Canvas in SBG section in the middle of a semester.
needed, and N stands for not assessable. A numerical conversion of Sincere thanks to the UW-System Office of Professional and Instructional
the grades iIs set up such that E=4, M=3, R=1, and N=0. Development and the UW-Platteville Provost's Office for their support of the

® A learning mastery gradebook was kept using online Learning . . . Wisconsin Teaching Fellows and Scholars (WTFS) Program. Special appreciation
Management System Canvas as shown in Figure 1. A 70/30 decaying The learning gain measures the percentage of responses also goes to WTFS co-directors Dr. David Voelker and Dr. Alison Staudinger.

that start off wrong in pre-test (WR and WW) turn to the right
average was used to calculate the grade, where the most recent score _ _ , —
takes up 70% of the weighted average and all the previous scores take answer in post-test (WR). MUQ assessment in Figure 2 LA UNIVERSITY OF WISCONSIN

up only 30% shows that the learning gain is 53% and 45% in SBG section ‘_’
| and traditional section, respectively. A PL ATTE \] ILLE
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