
 
Part B. Internal Evaluation of Validity Evidence for use of ALL-SAFE Laparoscopic 
Appendectomy VOP Checklist (13 items) and Global (5 items)  

Internal Structure: Comparison of Novice v. Intermediate v. Expert Performance Ratings 
Description: Comparison of performance scores across 20 performances, including 11 Novice and 8 
Intermediate, and 1 Expert.  Each performance was judged by 4 randomly selected participants, 
including the operator as “self”. Kruskal-Wallis was used to test performance differences across the 3 
groups. Checklist items 1-3,5-7,9-11,12 rescored max score=2. Items 4, 8, 12 max score=3. Global items 
all max score=5. Max combined sum=29+25=54. 

Summary for Checklist. Analyses indicated mixed findings.  

• First, comparison of novice /intermediate/ expert performance ratings at the item-level was not 
helpful to discriminate performance levels, consistent with findings from previous module 

• In spite of this, summed total of the checklist (SUMMED) did discriminate novice and expert 
performances (p=.005), which was consistent with previous findings for Module 1. 

 

Table 2. Comparison of novice (n=11), intermediate (n=8), and expert (n=1) mean performance ratings 

item Checklist item Novice 

Mean (SD) 

N=11 

Intermediate 

Mean (SD) 

N=8 

Expert 

Mean (SD) 

N=1 

P-value 

1 Identifies anatomy of appendix, cecum and ileum by 
pointing to each with an instrument 

1.60 (.81) 1.73 (.70)  2.00 (.00) .53 

2 Carefully grasps and elevates appendix 1.60 (.81) 1.82 (.59) 2.00 (.00) .35 

3 Mobilizes appendix by sharply taking down sidewall 
attachments  

1.72 (.70) 1.91 (.43) 2.00 (.00) .39 

4 Avoids injury to appendix by excessive grasping or 
traction 

2.10 (1.39) 2.32 (1.29) 3.00 (.00) .39 

5 Creates window in mesoappendix bluntly by spreading 
with laparoscopic Maryland dissector 

1.40 (.97) 1.45 (.92) 2.00 (.00) .45 

6 Ligates appendiceal artery by placing figure of eight 
suture laparoscopically  

1.29 (.99) 1.36 (.95) 2.00 (.00) .26 

7 Performs intracorporeal knot with a surgeon’s knot 
followed by two additional throws  

1.12 (1.03) 1.73 (.70) 2.00 (.00) .01 

8 Avoids tearing the mesoappendix while placing ligating 
suture 

1.80 (1.49) 2.45 (1.18) 3.00 (.00) .07 

9 Cuts remainder of mesoappendix off of appendix using 
laparoscopic scissors. 

1.68 (.74) 1.91 (.45) 2.00 (.00) .30 



 

 

 

 

Supplemental Analyses for Checklist:  

Many-facet Rasch model which examined ratings differences using a 9-facet Rasch model (ID x Operator 
Expertise x Operator Continent X Judge Expertise x Judge Continent x Judge/Evaluator X Final Rating x 
Item). 

Consistent with classical analysis, Rasch analysis indicated that the Checklist items could not discriminate 
across Novice (M=1.6) v Intermediate (M=1.9) v expert (M=2.2) performances, p=.44, although 
increasing scores with experience was positive (Figure 1) 

The same Many-facet Rasch Model was used to examine ratings differences across Final Rating (e.g. 
Competent, Borderline, and Not Competent) response options. This analysis indicated statistical ratings 
differences across Final Ratings, shown below; 

Competent (M=2.0) àBorderline (M=1.8) à Not Competent (M=1.4) 
 Χ2 (85)= 32.3, p=.001, suggesting that these three response options could adequately 
discriminate subjects.  

Figure 2. Variable Map, Rasch Analyses Laparoscopic Appendectomy VOP Checklist 

10 Places two suture loops/endoloops at base of 
appendix. 

1.64 (.78) 2.00 (.00) 2.00 (.00) .07 

11 Transects appendix sharply 1.68 (.74) 1.73 (.70) 2.00 (.00) .69 

12 Avoids leaving residual appendix on cecum (<3mm) 1.80 (1.49) 2.32 (1.29) 2.25 (1.43) .35 

13 Removes appendix from abdomen 1.88 (.48) 2.00 (.00) 2.00 (.00) .45 

– SUMMED 21.02 (6.30) 23.64 (3.42) 28.25 (1.50) .005 



 

 

Summary for Global (OSATS) ratings 

Summary for Global ratings. First, according to initial Kruskal-Wallis test, comparison of novice 
/intermediate/expert global ratings indicated the 5 domains were able discriminate across the 3 
performance levels, p= |.001, .002|. The Global Summed, Total Sum, and Final Rating were all able to 
discriminate across these 3 levels of performance, p<.001 for all.  



 
 

Supplemental Rasch Analyses for OSATS 

Deeper, item-level analyses of OSATS with Many-facet Rasch model examined rating differences using 
same 9-facet Rasch model (Operator/Subject x Operator Expertise x Judge Expertise x Judge Continent x 
Final Rating x Total Percent x Item) were consistent with classical test findings and indicated some minor 
issues associated with sampling, but no significant issues or biases determined (Figure 3, following 
page).  

 

 

 

 

 

 

 

 

 

 

Table 3. Global ratings Novice v Intermediate v Expert 

item Global Domain Novice 

Mean (SD) 

n=11 

Intermediate 

Mean (SD) 

n=8 

Expert 

Mean (SD) 

n=1 

P-value 

1 Respect for Tissue 2.73 (.98) 3.18 (.66) 4.25 (.50) .002 

2 Economy of Time and Motion 2.30 (1.04) 2.86 (.77) 4.75 (.50) <.001 

3 Instrument Handling 2.36 (1.05) 2.95 (.99) 5.00 (.00) <.001 

4 Flow of Operation 2.66 (1.0) 3.07 (1.20) 5.00 (.00) <.001 

5 Overall Performance  2.34 (1.06) 3.05 (.79) 4.25 (.50) <.001 

– GLOBAL SUMMED 12.28 (4.82) 15.05 (3.76) 23.25 (.50) <.001 

– TOTAL SUMMED 33.30 (10.07) 39.68 (5.58) 51.50 (1.73) <.001 

 

 Final Rating 1.76 (.77) 2.32 (.57) 3.00 (.00) <.001 



 
 

Figure 3. Variable Map, Rasch analyses Laparoscopic Appendectomy VOP Global Ratings 

 

The same Many-facet Rasch Model was used to examine Global ratings differences across Final Rating 
(e.g. Competent, Borderline, and Not Competent) response options. This analysis indicated statistical 
ratings differences across Final Ratings, shown below; 

Competent (M=3.8) àBorderline (M=2.7) à Not Competent (M=1.8) 
 Χ2 (85)= 243.3, p=.001, suggesting that these three response options could adequately discriminate 
subjects.  

 



 
Positive Findings:  1) No rating differences across judge expertise, p=.69 (no bias-

good) 
2) No rating differences across judge continent, p=.66 (no bias-
good) 

Potential Concern:  Results indicate differences in ratings across Site facet 

  Soddo: OA=3.1, FM=3.13 (good alignment) 
 Mbingo: OA=2.7, FM=2.53 (slight shift, indicating ratings for Mbingo subjects are slightly 
less severe than expected) 
       UM: OA=2.5, FM=3.17 (big shift, indicating ratings for UM subjects were more severe 
than expected)  

Although relatively high Fair-M Average for UM subjects might indicate that that raters were more 
severe than expected for US subjects, deeper biases analysis indicated no statistical bias across Site 
(Rasch Bias measures = |.13, -.01|*) suggesting differences could be explained by the fact that all US 
subjects were novices. Given small sample size this is not a concern at this time. 

*Values over 1.0 indicate bias 

Internal Structure: Rater agreement across novice and experienced judges 
 

Table 4.  Estimated ICC values for VOP 
Components 

item Domain ICC 

 

Checklist 

– Checklist Summed  

Global 

1 Respect for Tissue .70 

2 Economy of Time and Motion .45 

3 Instrument Handling .62 

4 Flow of Operation .45 

5 Overall Performance  .67 

– GLOBAL SUMMED .60 

– TOTAL SUMMED .83 

– Percent  .75 

 Final Rating .65 

 

 

Description: Review of inter-rater agreement 
of Global ratings of a subsample that included 
10 performances (Novice, n =9, Experienced, 
n=1) that had been judged by both novice and 
experienced raters.* Raters were 
recategorized as novice versus experienced. 
Agreement was measured by averaged two-
way mixed Intraclass correlation. 

 

Summary: There was mixed rater agreement 
across novice and experienced judges, ranging 
from poor to moderate for the OSATS 
domains. Poorest inter-rater agreement was 
estimated for 2 domains, Economy of Time 
and Motion and Flow of Operation, while 
higher (moderate agreement) for Respect for 
Tissue, Total Summed scores. 

 



 
*Note: Many participants’ performances had been reviewed by only novices OR intermediate 
participants, limited sample for this analysis 

 

 

Relationships to Other Variables: Correlation of summed ALL-SAFE checklist scores with 
OSATS summed scores 
Description: Correlation of all participants’ summed checklist scores with OSATS scores estimated 
by Pearson’s r. 

 

Figure 4. Correlation between Checklist Sum and Global Sum Scores  

 
 

 

Summary. Findings 
suggest a positive 
correlation 
between summed 
ALL-SAFE Checklist 
score (CHECKLIST 
SUM) and 
established OSATS 
summed score 
(GLOBAL SUM), 
r(83) = .63, p<.001, 
supporting use of 
ALL-SAFE Lap App 
checklist summed 
score to measure 
performance skill.   
  

 

Similarly, these summed scores (CHECKLIST SUM) correlated with the combined summed score of 
the Checklist and OSATS (TOTAL SUM), r(83) = .92, p<.001), as well as the Final Rating, scored on 3-
point scale (1 = Does not demonstrate competence, 2 = Borderline, 3 = Does demonstrate 
competence), r(83)=.58, p< .001.  

 

 
 
 
 



 
Psychomotor Performance Checklist VOP Assessment: 

• Comparison of novice /intermediate/ expert performance ratings at the VOP Checklist item-level 
was not helpful to discriminate performance levels, consistent with findings from previous 
module 

• Summed total of the checklist (SUMMED) did discriminate novice and expert performances 
(p=.005), which was consistent with previous findings for Module 1. 

• Overall, checklist scores were able to discriminate across 3 levels of ability;  Competent (M=2.0) 
àBorderline (M=1.8) à Not Competent (M=1.4),  Χ2 (85)= 32.3, p=.001, suggesting that these 
three response options could adequately discriminate subjects.  
 

 

Psychomotor Performance Global VOP Assessment: 
• All 5 Global VOP domains were able discriminate across the 3 (novice, intermediate, and expert) 

performance levels, p= |.001, .002|. The Global Summed, Total Sum, and Final Rating were all 
able to discriminate across these 3 levels of performance, p<.001 for all. 

• Many-facet Rasch Model analysis indicated statistical scoring differences across Final Rating (e.g. 
Competent, Borderline, and Not Competent); Competent (M=3.8) àBorderline (M=2.7) à Not 
Competent (M=1.8) 
 Χ2 (85)= 243.3, p=.001, suggesting that Global scoring could adequately discriminate subjects 
across these three response options. 

•  Potential concerns included ratings differences across site (Soddo, Mbingo, and UM). Although 
Rasch analysis indicated UM subjects were scored more severely than expected, deeper bias 
analyses indicated no statistically significant biased. Primary inference: scoring differences might 
easily be explained by the fact that all US subjects were novices (lower performances, hence 
lower scores). 

• Inter-rater reliability estimated by averaged two-way mixed Intraclass correlation, indicated 
mixed reliability of Global ratings, ranging from .45 (poor) to .83 (moderate-high). Variability in 
reliability estimates could be caused by small sample size combined with need for supportive 
materials. 
 
Suggested Next Steps 
1) evaluate 1) low, 2) borderline, and 3) high performer, with automated feedback based on AI 

to test alignment with scoring/competency decisions  
2) Improve evaluation matrix to maximize distribution, minimize nesting which could introduce 

unexpected score patterns/biases. 
3) To minimize future bias from experienced “novice” participants, recruit from new/virgin 

“novice” groups if possible, or include true experts as “gold standard”  
4) Also, to avoid potential issues from nesting, consider recruitment of residents at UM/SUI, 

and if possible, novices (med students?) from all participating sites (Soddo/ Mbingo/ Kijabi) 
and ensure that each operator that submits a video is evaluated by a) judges from another 
site, b) these judges are ideally, balanced 

5) To test judging quality of novice (medical students), add attendings to allow comparison to 
‘gold standards.’ 



 
 
Part C. Validity Evidence Relevant to Test Content 

 
Full description of development process of associated curriculum materials and assessment tools to 
ensure transparency, and initial validation processes used with summary of findings  
 
Case scenario and associated questions:  

1. Originally drafted by a GS resident (Ngoin Ngam, Mbingo) to ensure relevance to targeted 
learners 

2. Reviewed by 2 Co-Is (Jeffcoach, GS; Snell, GS; Mbingo) for content and relevance  
3. Reviewed by 4 M4 students-research assistants (Reynolds, Ryder, Anidi, Bidwell UM) for clarity, 

content and flow 
4. Reviewed by a native English speaker copy-editor for clarity and grammar   
5. Reviewed by psychometrician and (Rooney, UM) for stem clarity, response option bias, for 

content clarity, relevance, alignment of questions with scenario, and flow 
6. Disseminated to entire research team for review 
7. Final review and approval by PI/Co-I (Kim, UM; Barnard, SIU) 

 
Assessment Tool: Pre/post Multiple Choice Quiz:  

1. Originally drafted by MS3 (Reynolds, UM), based on the case scenario 
2. Reviewed and edited for relevance/content by PI (Kim) 
3. Reviewed by 2 M4 students-research assistants (Anidi, Bidwell) for clarity 
4. Reviewed by psychometrician (Rooney) for stem clarity, response option bias, for content 

clarity, relevance, and flow.  
5. Disseminated to entire research team for review 
6. Final review and approval by PI (Kim) 

 
Assessment Tool: Performance Assessment (Verification of Proficiency): 
 
1. Drafted by CO-I (Barnard) 
2. Reviewed by entire research team for content and relevance 
3. Dissemination to sites for trial of practical use with performance videos  
4. Disseminated to entire research team for review 
5. Edited by PI/Co-I to split 1 item (item 3), and add 3 additional “error-based items,” and split of final 
designation to “Competent, Borderline, Not competent “ 
7. Review by psychometrician (Rooney) for clarity, relevance, alignment of questions with skills 
  
 
 

 


