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Project Overview

e A e
=  Work explores:
(1) the potential for integrating data rescue activities into i T
the classroom; A e A
(11) the ability of students to produce reliable transcriptions A Hm e A e
and; nfz S e
(iii) the learning benefits for students. e S sk
= Transcribe ~1300 annual rainfall sheets relating to 45 HEE ’;_ E :5; éf_r
stations across Ireland. HnE 5’ § EE i
HSSAREEERE
= Each student (142 students) given 18 sheets - double  [Sufaaraiare af ufdes ries

keyed for QA.
= Excel template provided by Met Eireann.

= 274 sheets previously transcribed (single keyed) by Met
Eireann.

= 3 Steps: (1) Receiving the data (Dropbox)

(2) Transcribing the data (Excel)
(3) Returning the data (Moodle)
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Project Overview — student supports

Re: Continuous Assessment Questions and Answers
by SEAN O KANE - Monday, 7 November 2016, 9:16 PM

= Motivating Students —section of
module devoted to the importance
of historical climatology.

Hi Ciara,
I'm having trouble making out the observer's name on Image number 6281.

Thanks in advance.

Sean.
= Met Eireann gave a talk to convey Show parent | Edit | Split | Delete | Reply
the scientific, cultural and social
. Re: Continuous Assessment Questions and Answers
lmporta’nce Of the da’ta" by CIARA RYAN - Tuesday, 8 November 2016, 10:00 AM
Hi Sean
= Step by step written instructions The observer was Thomas Jackson
Ciara
™ VldGO '[U.'[OI‘lal Show parent | Edit | Split | Delete | Reply
Re: Continuous Assessment Questions and Answers
- QA CheCk by SUZANNE O CALLAGHAN - Wednesday, 2 November 2016, 7:55 PM

Hi Ciara

In relation to form 5 image 6055 for the monthly total in december | am getting 5.85 but 5.75 was recorded. If you wouldnt mind taking a look
" Check-in clinic - FAQ atit
Thank you,
Suzanne.

= (lass Discussion Forum

Show parent | Edit | Split | Delete | Reply

Re: Continuous Assessment Questions and Answers
by CIARA RYAN - Wednesday, 2 November 2016, 11:14 PM

Hi Suzanne,

I'm getting 5.85 too so you can use this as your total for dec and adjust the yearly total accordingly.
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Evaluating student performance

Generate consistent file name for all student submissions

-
]
'
]

Compare double keyed sheets.
( Inputl

T .

First comparison to generate -
student A vs. student B differences

Create a master “correct” data file by examining
highlighted differences.

Consistent

(Differences = 0)

'
coadaaa

Inconsistent
(Differences = 0)

——————

==

{I\vlaster files=0 differences]

= Run the comparison again to evaluate
student performance.

'
'
'
'
l' T R RS [E——— Signin
. 524 - £
Second comparison to generate - A o c 5 = G . o B 5 I L - . 5 Q = 5 - .
cssssssscas ( 1 ) student vs. master differences 1 |Metadata Day | Jan | Feb | Mar | Apr | May | Jun | Jul | Aug | Sep | Oct | Nov | Dec Month M _total M_rainday M_wetday QC_month
o . 2 |doc_no 7 1 001 | 044 | 007 | 04 052 | 004 | 015 | 015 0.14 1 466 2 17 4.66
(2) Met Eireann vs. master differences slmogeno am 2 o o 2 s s o im
' 4 |station_name  Royal BotanicGardens| 3 | 018 | 0.28 | 0.01 | 0.07 | 008 | 0.02 | 001 | 037 | 001 | 073 | 014 | 006 3 213 2 13 191
H 5 |station_no a 001 | 001 042 | 002 | 024 | 01 a 29 2 2 282
' 6 |station_lat 53°23'N s 002 | 0.01 0.09 0.04 | 005 | 007 | 053 5 2.91 21 13 2.89
: 7 |station_lon 616w 6 | 002 016 | 008 | 007 011 077 0.05 6 19 16 u 217
H 8 |year 1920 7 | o002 02 | 001 | 001 | 005 057 | 03a | 001 0.01 7 536 2 18 531
' 9 |start month 1 8 | 018 | 004 012 | o1 059 | 0.08 001 | 001 | 001 8 19 17 10 189
: 10 |start_day 1 o |os | 025 | 001 [ 043 027 | 003 | 022 | 001 0 114 16 H 123
Consistent ' Inconsistent 11 |county Dublin 10 | 019 | 026 014 019 | 006 0.01 10 5.07 2 14 5.09
. -k - N 12 |funnel_diameter 8 1 | oss 022 | 03 | 032 | o005 | o1 | om | 002 017 1 231 16 12 231
(leferenc es = 0) (leferenc es > 0) 13 |gauge_height_ft 1 12 02 | 001 Mois Moz | 002 | 056 | 002 | 001 001 | 015 | 021 Y] 217 20 14 217
5 14 |gauge_height_in 0 13 | 013 | 007 foos foos [ 001 | 001 012 | oa1 | 013 | 003
—_— 15 | elevation_ft 55 14 002 | 001 Moos fo26 003 | 001 [ 014 | 037 | 008 [ 007
16 |yr_total 34.28 15 016 Noo7 foos | 007 [ 0m 001 | 015 | 017 | o008
17 |yr_rainday 26 16 001 Mooz §oos | 003 03 o1 | 014 | 002
18 |yr_wetday 165 17| 002 0.05 0.07 002 | 019 011
19 5an 1 following 041 18 | 026 | 003 Moo Joos | o5 015 | 001 | 001 0.01
20 |train_station  Glasnevin 19 | 001 | 015 007 | 003 | 005 0.02 0.78 0.02
21 train_dist_miles 20 | 007 | o;1 017 004 | 002 0.04 | 006 0.07
N 22 |train_direction 2 001 | 005 | 002 | 001 | 01 0.01
1 23 gauge_pattern 22 0.21 0.02 002 | 033 | 015 0.15
H 24observer Sir F.W. Moore 23 | o4 003 | o1 012 | 0.02 019
' .
' 25 |time_of obs  9am 2 | 005 014 | 005 001 | 002 0.01 012 | 002
' 26 |comments Good quality 25 | 026 | 012 | 009 | 004 008 | 135 004 | 012
Error assessment TEssTes 27 2 | 002 | 008 [ 003 | o1 01 | 02 0.01 | 0.06
T i 2 27 | 022 | 007 | 026 | 003 | 041 | 022 | 016 101 | 024
: 2 28 0.01 0.05 015 001 | 00a | 05
H 20 2 | 016 002 | 005 | 04s 015 006 | 006
] 31 30 0.03 0.01 | 008 | 004 | 0.08 0.03 | 059 | 035
( Students = ~{ Students vs. ME ) 32 31 | oos 0.24 0.02 0.03 0.02
- - =
Sheetl ® < >
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Evaluating student performance -results

An evaluation of student performance
CDF - Evaluation of student errors n=2556
T T l ' T ' revealed that:

| 62% of student transcribed sheets had no
errors

| In 96% of student sheets fewer than 5% of
data entries were incorrect
. . . . | | 1.€., 96% of sheets had < 20 errors

15 20 25 30 35 40
Errors per sheet %

Proportion of values less than or equal to x

1000 T T T T T
. .
2 il A review of all incorrect sheets reveals that:

52% of the sheets containing errors
had fewer than 5 errors, 90% had fewer
than 20 errors and only 3% had > 40 errors

Number of incorrect sheets

Cumulative errors across all 2556 sheets
< 510 o Catoacy w40 Tou! transcribed by students reveals a percentage
error of less than 1%

Empirical CDF showing the frequency (%) of student submissions being less than or equal to x, where x is the percentage of errors
per sheet (top). Bar graph categorising the total number of incorrect sheets by actual number of errors per sheet (bottom).
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Benchmarking student performance

140

120 -

100 -

Number of incorrect sheets

40

20

Evaluation of student vs. ME errors n=274
T T

80 -

60 [

T

| -H o .

T
‘- Met Eireann[[__] Students‘

<5

5-10

11-20 21-40 >40 Total
Error Category

An assessment of the 274 sheets transcribed by both
Met Eireann and the students revealed that while
the students have a smaller number of incorrect
files overall (39% for students compared to 49% for
Met Eireann), the majority (85%) of Met Eireann’s
incorrect files lie in the lowest error propensity

category.

Different approaches to the transcription process
1.e., row based or column based had an impact on
the number of errors produced within individual

files.

Benchmarking students: Evaluation of errors for common sheets (n = 274). Proportion of incorrect files by error category.
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Comparing double keyed sheets

Home Insert Page Layout Formulas Data Review View Kutools ™ Enterprise NumXL Q Tellmew N do... Sign in 2 Share
R16 ' fe v
{ A B C D E F G H 1 J K L M N (o) P | Q R S T U (]
1 |Metadata Day Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec Month M_total M_rainday M_wetday QC_month
2 |doc_no 7 1 0.01 0.44 0.07 0.4 0.52 0.04 0.15 0.15 0.14 1 4.66 24 17 4.66
3 |image_no 4131 2 0.24 0.09 0.02 0.07 0.08 0.03 0.24 0.04 2 1.83 19 11 1.83
4 |station_name Royal Botanic Gardens 3 0.18 0.28 0.01 0.07 0.08 0.02 0.01 0.37 0.01 0.73 0.14 0.06 3 213 23 13 191
5 |station_no 4 0.01 0.01 0.42 0.02 0.24 0.01 4 2.9 28 24 2.82
6 |station_lat 53°23'N 5 0.02 0.01 0.09 0.04 0.05 0.07 0.53 5 2.91 21 13 2.89
7 |station_lon 6°16'W 6 0.02 0.16 0.08 0.07 0.11 0.77 0.05 6 19 16 11 2.17
8 |year 1920 7 0.02 0.24 0.01 0.01 0.05 0.57 0.34 0.01 0.01 7 5.36 25 18 5.31
9 |start_month 1 8 0.18 0.04 0.12 0.21 0.59 0.04 0.01 0.01 0.01 8 19 17 10 1.89
10 |start_day 1 9 0.81 0.25 0.01 0.43 0.27 0.03 0.22 0.01 9 114 16 8 1.23
11 |county Dublin 10 0.19 0.26 0.14 0.19 0.06 0.01 10 5.07 21 14 5.09
12 |funnel_diameter 8 11 0.86 0.22 0.3 0.32 0.05 0.1 0.11 0.02 0.17 11 2.31 16 12 2.31
13 |gauge_height ft 1 12 0.2 0.01 0.15 0.13 0.02 0.56 0.02 0.01 0.01 0.15 0.21 12 217 20 14 2.17
14 |gauge_height_in 0 13 0.13 0.07 0.04 0.06 0.01 0.01 0.12 0.11 0.13 0.03
15 |elevation_ft 55 14 0.02 0.01 0.05 0.26 0.03 0.01 0.14 0.37 0.08 0.07
16 |yr_total 34.28 15 0.16 0.07 0.06 0.07 0.31 0.01 0.15 0.17 0.08 | _l
17| yr_rainday 246 16 0.01 0.07 0.08 0.03 0.3 0.11 0.14 0.02
18 |yr_wetday 165 17 0.02 0.05 0.07 0.02 0.19 0.11
19 |Jan 1following  0.41 18 0.26 0.03 0.01 0.06 0.5 0.15 0.01 0.01 0.01
20 |train_station Glasnevin 19 0.01 0.15 0.07 0.03 0.05 0.02 0.78 0.02
21 |train_dist_miles 20 0.07 0.01 0.17 0.04 0.02 0.04 0.06 0.07
22 |train_direction 21 0.01 0.05 0.02 0.01 0.1 0.01
23 |gauge_pattern 22 0.21 0.02 0.02 0.33 0.15 0.15
24 |observer Sir F.W. Moore 23 0.42 0.03 0.11 0.12 0.02 0.19
25 |time_of_obs 9am 24 0.05 0.14 0.05 0.01 0.02 0.01 0.12 0.02
26 [comments Good quality 25 0.26 0.12 0.09 0.04 0.08 1.35 0.04 0.12
27 | 26 0.02 0.08 0.03 0.21 0.1 0.22 0.01 0.06
28 27 0.22 0.07 0.26 0.03 0.41 0.22 0.16 1.01 0.24
29| 28 0.01 0.05 0.15 0.01 0.04 0.5
30 29 0.16 0.02 0.05 0.44 0.15 0.06 0.06
31 30 0.03 0.01 0.08 0.04 0.08 0.03 0.59 0.35
32 31 0.08 0.24 0.02 0.03 0.02
331 . L Ll | 1 L L ] ! | L L ) | L L 1 L L 1 | b
| sheet1 [ @ : [ C
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Evaluating the student experience

Learning outcomes were designed to provide students with:

e Afirst-hand experience of working with historical climate observations.

e Acritical appreciation of the processes involved in data rescue, digitisation and quality
assurance procedures that are essential to understanding past climate variability and
change.

* First-hand experience of the powerful contribution that citizen science can make to the
study of climatology, geography and other disciplines.

Student Feedback:

>90% gained insights into the process of data rescue and an appreciation of the role of
historical data in climate research.

>90% could see value in their work and were motivated by the fact that they were
contributing to research.

80% stated that they would prefer to participate in assignments like this over other, more
traditional, assignments.
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Next steps for the project:

= Delineate the margins of the columns and rows in the Excel template to reduce propensity for
eITors.

= Highlight the benefits of using the row based approach employed by Met Eireann.

= (reate a metadata file for the students.

» Enhance the research experience offered to the students.

Next steps for the data:

= Application of comprehensive quality assurance techniques.
= Analysis of the long-term record to assess changes in the characteristics of extreme rainfall

events.
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= QOver 1300 annual rainfall sheets and associated metadata transcribed by students.

= Performance of the students comparable to the professionals - percentage error ~1%
= Positive feedback from students.
= Experience demonstrates the potential to extend this project to other universities.

= Project resources will be made available via maynoothuniversity.ie/icarus

Correspondence to: Ciara Ryan (ciara.ryan@mu.ie)
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