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Shift Assignment Model Framework

Develop a scheduling solution to optimize EMT availability to maximize 
shift coverage that integrates seamlessly into MERT’s operations

Introduction

Development & Implementation

Evaluation
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Availability Submission Open

Availability Opens for 
Following Week

Reminder to complete 
availability

Availability Closes for 
Following Week @ 
17:00; schedule is 
assembled and 
released in evening
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Scheduled Shifts

Monday Tuesday Wednesday Thursday Friday Saturday Sunday

Typically no Day 
Shifts / Events

Typically no Day 
Shifts / Events

Typically no Day 
Shifts / Events

Typically no Day 
Shifts / Events

Typically no Day 
Shifts / Events

1000-1330 1000-1330

1-2 Shift Lead EMT(s)
2-3 Additional EMTs

1-2 Shift Lead EMT(s)
2-3 Additional EMTs

1330-1700 1330-1700

1-2 Shift Lead EMT(s)
2-3 Additional EMTs

1-2 Shift Lead EMT(s)
2-3 Additional EMTs

1700-2300 1700-2300 1700-2300 1700-2300 1700-2300 1700-2300 1700-2300

1-2 Shift Lead EMT(s)
2-3 Additional EMTs

1-2 Shift Lead EMT(s)
2-3 Additional EMTs

1-2 Shift Lead EMT(s)
2-3 Additional EMTs

1-2 Shift Lead EMT(s)
2-3 Additional EMTs

1-2 Shift Lead EMT(s)
2-3 Additional EMTs

1-2 Shift Lead EMT(s)
2-3 Additional EMTs

1-2 Shift Lead EMT(s)
2-3 Additional EMTs

2300-0700* 2300-0700* 2300-0700* 2300-0700* 2300-1000* 2300-1000* 2300-0700*

1-2 Shift Lead EMT(s)
2-3 Additional EMTs

1-2 Shift Lead EMT(s)
2-3 Additional EMTs

1-2 Shift Lead EMT(s)
2-3 Additional EMTs

1-2 Shift Lead EMT(s)
2-3 Additional EMTs

1-2 Shift Lead EMT(s)
2-3 Additional EMTs

1-2 Shift Lead EMT(s)
2-3 Additional EMTs

1-2 Shift Lead EMT(s)
2-3 Additional EMTs

Poss. Standby & 
Athletics Events

Poss. Standby & 
Athletics Events

Poss. Standby & 
Athletics Events

Poss. Standby & 
Athletics Events

Poss. Standby & 
Athletics Events

Poss. Standby & 
Athletics Events

Poss. Standby & 
Athletics Events

1 Shift Lead EMT
1 Additional EMT

1 Shift Lead EMT
1 Additional EMT

1 Shift Lead EMT
1 Additional EMT

1 Shift Lead EMT
1 Additional EMT

1 Shift Lead EMT
1 Additional EMT

1 Shift Lead EMT
1 Additional EMT

1 Shift Lead EMT
1 Additional EMT

MERT Scheduling Cycle

Typical Week of MERT Shifts

* indicates shift ends on following day

Shift Assignment Models & Tradeoffs

Weekly, MERT’s scheduling coordinator aggregates 50 volunteer EMTs’  
availability to maximize coverage for 18 shifts and special events

Objective
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● Availability completed 
via Google Form

● EMTs can indicate full, 
partial, or no availability 
for each shift

New ProcessOld Process

EMTs Submit Availability EMTs Submit Availability

Name:________

Rank: _ EMT
 _ Shift Lead

Availability
Monday, February 25

_ 1700-2300
_ 2300-0700*
_ 1700-0700*
_ Other: ______
_ Unavailable

Name:________

Rank: _ EMT
 _ Shift Lead

Monday, February 25
1700-2300

_ Available

Monday, February 25
2300-0700*

_ Available

● Form was modified to 
prompt availability as 
Y/N

● Availability now a binary 
variable 

Coordinator Assembles Schedule Coordinator Assembles Schedule

?

Scheduling 
Coordinator

Scheduling 
Coordinator

● All availability set-up 
completed manually

● Coordinator needs to 
optimize, but without 
advanced tools to do so

● Availability completed 
using Excel functions

● New program is used 
within excel to 
generate schedule 
with highest number 
of placements fulfilled

Conclusions

Availability Preference
Maximal 

Coverage

Availability 

Preference

Maximal 

Coverage

Model would continue to weigh 
availability, but would need to increase 

the ability to maximize coverage

Scheduling coordinator assigned shifts 
to availability, but process is time 

consuming and not fully optimized

Disregarding availability preferences 
and fully assigning shifts would not be 

suitable for a volunteer agency

Status Quo Model Ideal ModelNull Model

100% 100% 100%

Availability Preference
Maximal Coverage

Program Timeline

MERT Schedule 
Spreadsheet-Based

Dec 2011 Oct 2018 Jan 2019Dec 2018Nov 2018

Ezra Brooks writes 
Excel Shift/Schedule 
Program

Program live testing 
in scheduling cycles 
as pilot

Full program launchIncorporation into 
MERT leadership 
transitions

Scheduling coordinator 
roles defined

● A similar model could be utilized by other collegiate EMS organizations
○ The model could be tweaked for operational plan for other organizations

● The OpenSolver Excel-based model is an effective solution for MERT
○ No additional cost beyond Excel program
○ No third party service or platform

● Model allows scheduling coordinator to optimize availability and maximize coverage
● Increasing scheduled shifts minimizes burden on scheduling coordinator to find coverage

Shift Coverage When Schedule Is Released

Pilot Program 
Implementation

Full Program 
Implementation

Old Scheduling Model New Scheduling Model

Schedule Cycles Assessed 8/20/18 - 11/12/18 11/19/18 - 2/10/18 

n Shifts 220 112

Shifts Fully Covered @ 
Schedule Release 56% (123) 76% (85)

Shifts Partially Covered @ 
Schedule Release 30% (65) 21% (24)

Overall Shifts Matched to 
Providers @ Schedule Release 85% (188) 97% (109)

Shifts Where Coverage Was 
Solicited Throughout Week 15% (32) 3% (3)

Shifts Lapsed without Coverage 0% (0) 0% (0)

Model Implementation Summary

● Models assessed using proportion of shifts covered when 
schedule is released

○ Shifts where providers volunteered to cover open 
shifts were arranged by scheduling coordinator

○ All shifts were eventually covered
● New model implementation significantly increased the 

rate of full schedule coverage (p<0.03, Mann-Whitney 
Test)

● New model implementation decreased rate of partial 
coverage (p<0.05, Mann-Whitney Test)

● New model implementation decreased rate of shifts 
uncovered when schedule was released 

Shift_1 Shift_2 Shift_3 Shift_4
Max 
Shifts

(*) EMT_1 1 1 0 0 1

(*) EMT_2 1 0 1 1 2

EMT_3 0 1 1 1 2

EMT_4 1 0 0 1 1

EMT_5 1 0 0 0 1

EMT_6 1 0 1 0 1

EMTs 
Needed 2 2 2 2

● Availability interpreted as binary 
variable matrix within Excel

● Variables for maximum shifts, EMT 
needed, and agency requirements 
per shift added

● EMTs complete an availability form for the following week, which is open from Tuesday until Friday
● When availability is complete, the Scheduling Coordinator assembles the schedule and releases to MERT EMTs
● Throughout the week, the Scheduling Coordinator updates the schedule as more shifts are filled and trades occur

Shift_1 Shift_2 Shift_3 Shift_4

EMT_2 EMT_1 EMT_1 EMT_2

EMT_5 EMT_3 EMT_6 EMT_4

● Excel OpenSolver add-on interprets 
binary variable

● Linear model matches providers to 
shift to preferentially fill shifts

○ Accounts for shift leads

● MERT EMTs are sent the schedule on Friday evening for the following week
● Schedule is stored at the same Google Sheet link every week

○ EMTs check the same spot when schedule is released for continuity
○ EMTs reach out directly to scheduling coordinator with changes to schedule

Shift_1 Shift_2 Shift_3 Shift_4
Max 
Shifts

(*) EMT_1 1 1 0 0 1

(*) EMT_2 1 0 1 1 2

EMT_3 0 1 1 1 2

EMT_4 1 0 0 1 1

EMT_5 1 0 0 0 1

EMT_6 1 0 1 0 1

EMTs 
Needed 2 2 2 2

● Model interpreted as an array 
function

● Conditional formatting formats 
schedule 

○ EMT 1 & 2 Shift Leads

Shift_1 Shift_2 Shift_3 Shift_4

EMT 2 EMT 1 EMT 1 EMT 2

EMT 5 EMT 3 EMT 6 EMT 4

LEAD

CREW

* indicates shift lead
Formatted for Release

Array Output


