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United Nations 7 Intergovernmental
Educational, Scientific and | Oceanographic
Cultural Organization | Commission

Biological Effects Quality Assurance in MonitoringProgrammes /
National Marine Biological Analytical Quality Contr ol Scheme
Marine Institute
STATEMENT OF PERFORMANCE
Phytoplankton Component of Community Analysi:
Year 2018
Participant details:
Name of organisation:
Country:
Participant:
Year of joining:
Years of participation:

Statement Issued: XX/XX/2018
Statement Number: MI-1PI1-18-001

Summary of results:

n/a: component not applicable to therticipant; n/p: Participant not participatingtiis componen
n/r: no data received from participant
The list shows the results for all components inciithe laboratory participated. See over for de

Notes:

Details certified by:

Debbie Walsh Rafael Gallardo Sal
Laboratory technician Scientific Technical Office
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ili uo data
Survey of stability test results Y
Sample: Water 18 Date: 21/01/2019
Measurand: Amphidinium
Mean of homogeneity: 26990
Mean of stability: 25800
Uncertainty of mean for homogeneity measurement: 1789
Uncertainty of mean for stability measurement: 733
Standard deviation for proficiency assessment: 7779 (Manual)

Results of Stability Test

For the test for stability, 3 of the proficiency test items of sample Water 18 have been selected randomly and the measurand
Amphidinium carterae has been analyzed 2 times.

The mean value across all proficiency test items of the homogeneity analysis equals 26990, the mean value across all
proficiency test items of the stability analysis equals 25800.

Therefore, the mean value of the stability analysis lies 4.4 % below the mean value of the homogeneity analysis.

According to ISO 13528:2015, the absolute difference betw een the mean values of the homogeneity analysis and the stability
analysis should not exceed 30 % of the standard deviation for proficiency assessment.

Therefore, given the standard deviation for proficiency assessment of 7779, the proficiency test items may be considered as
adequately stable.

By means of the t test it is checked w hether the mean values of the homogeneity analysis and the stability analysis differ
significantly (level of significance 5 %).

The difference of the mean values is not statistically significant. Therefore the proficiency test items can be considered
stable according to the t test.

Testitem means & s.d. within test items
Water 18 / Amphidinium carterae
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Survey of stability test results ‘W
Sample: Water 18 Date: 21/01/2019
Measurand: Amphidinium
Mean of homogeneity: 26990
Mean of stability: 25800
Uncertainty of mean for homogeneity measurement: 1789
Uncertainty of mean for stability measurement: 733
Standard deviation for proficiency assessment: 7779 (Manual)

Results of Stability Test

For the test for stability, 3 of the proficiency test items of sample Water 18 have been selected randomly and the measurand
Amphidinium carterae has been analyzed 2 times.

The mean value across all proficiency test items of the homogeneity analysis equals 26990, the mean value across all
proficiency test items of the stability analysis equals 25800.

Therefore, the mean value of the stability analysis lies 4.4 % below the mean value of the homogeneity analysis.

According to ISO 13528:2015, the absolute difference betw een the mean values of the homogeneity analysis and the stability
analysis should not exceed 30 % of the standard deviation for proficiency assessment.

Therefore, given the standard deviation for proficiency assessment of 7779, the proficiency test items may be considered as
adequately stable.

By means of the ttest it is checked w hether the mean values of the homogeneity analysis and the stability analysis differ
significantly (level of significance 5 %).

The difference of the mean values is not statistically significant. Therefore the proficiency test items can be considered
stable according to the t test.

Test item means & s.d. within test items
Water 18 / Amphidinium carterae
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IP12018
Survey of homogeneity test results W
Sample: Water 18 Date: 21/01/2019
Measurand: Chaetoceros
Mean: 3674
Analytical standard deviation: 672
Heterogeneity standard deviation s(samples): 695
Standard deviation for proficiency assessment: 1355 (Manual)

Results of homogeneity analysis (with statistical b ackground)

For the homogeneity test, 10 of the prepared proficiency test items of sample Water 18 w ere randomly selected, and the
measurand Chaetoceros lorenzianus w as analyzed 2 times. The mean across all 10 proficiency test items is 3674. The
standard deviation w ithin proficiency test items s(analytical) (=analytical precision) is 672 , and the standard deviation
betw een proficiency test items s(sample) is 695 .

Ftest
According to the F test, the heterogeneity standard deviation is significantly different from 0 (significance level 5 %),
therefore the proficiency test items should be considered heterogeneous according to this criterion.

1SO 13528:2015 - Test for adequate homogeneity

According to ISO 13528:2015, the heterogeneity standard deviation s(sample) betw een the proficiency test items should not
exceed 30 % of the standard deviation for proficiency assessment.

The heterogeneity standard deviation is greater than 30 % of the standard deviation for proficiency assessment 1355
(Manual), therefore the proficiency test items cannot be considered as adequately homogeneous, i.e. they have to be
considered heterogeneous.

1SO 13528:2015 - Test for significant heterogeneity

For the proficiency test items, no significant heterogeneity can be identified, although the heterogeneity standard deviation is
greater than 30 % of the standard deviation for proficiency assessment. Hence, the proficiency test items can be considered
homogeneous.

Testitem means & s.d. within testitems
Water 18 / Chaetoceros lorenzianus

7000
Mean value of the homogeneity test items: 3674
60001 Heterogeneity standard deviation s(sample): 695
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<

4000-f .
o 1y I E B
2000-}
1000-f

0

Test items
quo data 21/01/2019 PROLab

Demo version Page 1



9EE@CA O 5 #

IP12018

Survey of stability test results Q(ooa\ta
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Sample: Water 18 Date: 21/01/2019
Measurand: Chaetoceros

Mean of homogeneity: 3674

Mean of stability: 3527

Uncertainty of mean for homogeneity measurement: 266

Uncertainty of mean for stability measurement: 959

Standard deviation for proficiency assessment: 1355 (Manual)

Results of Stability Test

For the test for stability, 3 of the proficiency test items of sample Water 18 have been selected randomly and the measurand
Chaetoceros lorenzianus has been analyzed 2 times.

The mean value across all proficiency test items of the homogeneity analysis equals 3674, the mean value across all
proficiency test items of the stability analysis equals 3527.

Therefore, the mean value of the stability analysis lies 4.0 % below the mean value of the homogeneity analysis.

According to ISO 13528:2015, the absolute difference betw een the mean values of the homogeneity analysis and the stability
analysis should not exceed 30 % of the standard deviation for proficiency assessment.

Therefore, given the standard deviation for proficiency assessment of 1355, the proficiency test items may be considered as
adequately stable.

By means of the t test it is checked w hether the mean values of the homogeneity analysis and the stability analysis differ
significantly (level of significance 5 %).

The difference of the mean values is not statistically significant. Therefore the proficiency test items can be considered
stable according to the t test.

Testitem means & s.d. within test items
Water 18 / Chaetoceros lorenzianus
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Survey of homogeneity test results Qo
A\ 4

Sample: Water 18 Date: 21/01/2019

Measurand: Dactyliossen

Mean: 27452

Analytical standard deviation: 4144

Heterogeneity standard deviation s(samples): 3187

Standard deviation for proficiency assessment: 7955 (Manual)

Results of homogeneity analysis (with statistical b ackground)

For the homogeneity test, 10 of the prepared proficiency test items of sample Water 18 w ere randomly selected, and the
measurand Dactyliossen fragillisimus w as analyzed 2 times. The mean across all 10 proficiency test items is 27452. The
standard deviation w ithin proficiency test items s(analytical) (=analytical precision) is 4144 , and the standard deviation
betw een proficiency test items s(sample) is 3187 .

Ftest
According to the F test, the heterogeneity standard deviation is not significantly different from 0 (significance level 5 %),
therefore the proficiency test items can be considered sufficiently homogeneous according to this criterion.

1SO 13528:2015 - Test for adequate homogeneity

According to ISO 13528:2015, the heterogeneity standard deviation s(sample) betw een the proficiency test items should not
exceed 30 % of the standard deviation for proficiency assessment.

The heterogeneity standard deviation is greater than 30 % of the standard deviation for proficiency assessment 7955
(Manual), therefore the proficiency test items cannot be considered as adequately homogeneous, i.e. they have to be
considered heterogeneous.

1SO 13528:2015 - Test for significant heterogeneity

For the proficiency test items, no significant heterogeneity can be identified, although the heterogeneity standard deviation is
greater than 30 % of the standard deviation for proficiency assessment. Hence, the proficiency test items can be considered
homogeneous.

Test item means & s.d. within test items
Water 18 / Dactyliossen fragillisimus
50000

Mean value of the homogeneity test items: 27452
Heterogeneity standard deviation s(sample): 3187
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Survey of stability test results %Y
Sample: Water 18 Date: 21/01/2019
Measurand: Dactyliossen

Mean of homogeneity: 27452

Mean of stability: 30800

Uncertainty of mean for homogeneity measurement: 1369

Uncertainty of mean for stability measurement: 2183

Standard deviation for proficiency assessment: 7955 (Manual)

Results of Stability Test

For the test for stability, 3 of the proficiency test items of sample Water 18 have been selected randomly and the measurand
Dactyliossen fragilisimus has been analyzed 2 times.

The mean value across all proficiency test items of the homogeneity analysis equals 27452, the mean value across all
proficiency test items of the stability analysis equals 30800.

Therefore, the mean value of the stability analysis lies 12.2 % above the mean value of the homogeneity analysis.

According to ISO 13528:2015, the absolute difference betw een the mean values of the homogeneity analysis and the stability
analysis should not exceed 30 % of the standard deviation for proficiency assessment.

Although for the given standard deviation for proficiency assessment of 7955, the proficiency test items may not be
considered as adequately stable, the expanded acceptance criterion by adding the uncertainty of the difference to the
standard deviation for proficiency assessment is fulfilled. Hence, stability of the proficiency test items is given only according
to the expanded criterion of ISO 13528:2015.

By means of the t test it is checked w hether the mean values of the homogeneity analysis and the stability analysis differ
significantly (level of significance 5 %).

The difference of the mean values is not statistically significant. Therefore the proficiency test items can be considered
stable according to the t test.

Testitem means & s.d. within testitems
Water 18 / Dactyliossen fragillisimus
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Survey of homogeneity test results Leg
A\ 4

Sample: Water 18 Date: 21/01/2019

Measurand: Gymnodinium

Mean: 1816

Analytical standard deviation: 308

Heterogeneity standard deviation s(samples): 608

Standard deviation for proficiency assessment: 780 (Manual)

Results of homogeneity analysis (with statistical b ackground)

For the homogeneity test, 10 of the prepared proficiency test items of sample Water 18 w ere randomly selected, and the
measurand Gymnodinium gyrodiniumw as analyzed 2 times. The mean across all 10 proficiency test items is 1816. The
standard deviation w ithin proficiency test items s(analytical) (=analytical precision) is 308 , and the standard deviation
betw een proficiency test items s(sample) is 608 .

Ftest
According to the F test, the heterogeneity standard deviation is significantly different from 0 (significance level 5 %),
therefore the proficiency test items should be considered heterogeneous according to this criterion.

1SO 13528:2015 - Test for adequate homogeneity

According to ISO 13528:2015, the heterogeneity standard deviation s(sample) betw een the proficiency test items should not
exceed 30 % of the standard deviation for proficiency assessment.

The heterogeneity standard deviation is greater than 30 % of the standard deviation for proficiency assessment 780
(Manual), therefore the proficiency test items cannot be considered as adequately homogeneous, i.e. they have to be
considered heterogeneous.

1ISO 13528:2015 - Test for significant heterogeneity

The proficiency test items exhibit significant heterogeneity (5 % significance level). The specified standard deviation for
proficiency assessment is 780 (Manual). The heterogeneity standard deviation s(sample) equals 608 and is significantly too
high.

Testitem means & s.d. within test items
Water 18 / Gymnodinium gyrodinium
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Survey of stability test results Qurod}a
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Sample: Water 18 Date: 21/01/2019
Measurand: Gymnodinium

Mean of homogeneity: 1816

Mean of stability: 1967

Uncertainty of mean for homogeneity measurement: 204

Uncertainty of mean for stability measurement: 169

Standard deviation for proficiency assessment: 780 (Manual)

Results of Stability Test

For the test for stability, 3 of the proficiency test items of sample Water 18 have been selected randomly and the measurand
Gymnodinium gyrodinium has been analyzed 2 times.

The mean value across all proficiency test items of the homogeneity analysis equals 1816, the mean value across all
proficiency test items of the stability analysis equals 1967.

Therefore, the mean value of the stability analysis lies 8.3 % above the mean value of the homogeneity analysis.

According to ISO 13528:2015, the absolute difference betw een the mean values of the homogeneity analysis and the stability
analysis should not exceed 30 % of the standard deviation for proficiency assessment.

Therefore, given the standard deviation for proficiency assessment of 780, the proficiency test items may be considered as
adequately stable.

By means of the t test it is checked w hether the mean values of the homogeneity analysis and the stability analysis differ
significantly (level of significance 5 %).

The difference of the mean values is not statistically significant. Therefore the proficiency test items can be considered
stable according to the t test.

Testitem means & s.d. within test items
Water 18 / Gymnodinium gyrodinium
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Survey of homogeneity test results Leg
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Sample: Water 18 Date: 21/01/2019

Measurand: Heterocapsa

Mean: 22922

Analytical standard deviation: 956

Heterogeneity standard deviation s(samples): 3452

Standard deviation for proficiency assessment: 6718 (Manual)

Results of homogeneity analysis (with statistical b ackground)

For the homogeneity test, 10 of the prepared proficiency test items of sample Water 18 w ere randomly selected, and the
measurand Heterocapsa triquetra w as analyzed 2 times. The mean across all 10 proficiency test items is 22922. The
standard deviation w ithin proficiency test items s(analytical) (=analytical precision) is 956 , and the standard deviation
betw een proficiency test items s(sample) is 3452 .

F test
According to the F test, the heterogeneity standard deviation is significantly different from 0 (significance level 5 %),
therefore the proficiency test items should be considered heterogeneous according to this criterion.

ISO 13528:2015 - Test for adequate homogeneity

According to ISO 13528:2015, the heterogeneity standard deviation s(sample) betw een the proficiency test items should not
exceed 30 % of the standard deviation for proficiency assessment.

The heterogeneity standard deviation is greater than 30 % of the standard deviation for proficiency assessment 6718
(Manual), therefore the proficiency test items cannot be considered as adequately homogeneous, i.e. they have to be
considered heterogeneous.

ISO 13528:2015 - Test for significant heterogeneity

The proficiency test items exhibit significant heterogeneity (5 % significance level). The specified standard deviation for
proficiency assessment is 6718 (Manual). The heterogeneity standard deviation s(sample) equals 3452 and is significantly
too high.

Testitem means & s.d. within testitems
Water 18 / Heterocapsa triquetra
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Survey of stability test results Q“r"da\ta
y y U/

Sample: Water 18 Date: 21/01/2019
Measurand: Heterocapsa

Mean of homogeneity: 22922

Mean of stability: 23093

Uncertainty of mean for homogeneity measurement: 1112

Uncertainty of mean for stability measurement: 1969

Standard deviation for proficiency assessment: 6718 (Manual)

Results of Stability Test

For the test for stability, 3 of the proficiency test items of sample Water 18 have been selected randomly and the measurand
Heterocapsa triquetra has been analyzed 2 times.

The mean value across all proficiency test items of the homogeneity analysis equals 22922, the mean value across all
proficiency test items of the stability analysis equals 23093.

Therefore, the mean value of the stability analysis lies 0.7 % above the mean value of the homogeneity analysis.

According to ISO 13528:2015, the absolute difference betw een the mean values of the homogeneity analysis and the stability
analysis should not exceed 30 % of the standard deviation for proficiency assessment.

Therefore, given the standard deviation for proficiency assessment of 6718, the proficiency test items may be considered as
adequately stable.

By means of the t test it is checked w hether the mean values of the homogeneity analysis and the stability analysis differ
significantly (level of significance 5 %).

The difference of the mean values is not statistically significant. Therefore the proficiency test items can be considered
stable according to the t test.

Test item means & s.d. within test items
Water 18 / Heterocapsa triquetra
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Survey of homogeneity test results @
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Sample: Water 18 Date: 21/01/2019
Measurand: Karenia

Mean: 11576

Analytical standard deviation: 1154

Heterogeneity standard deviation s(samples): 2413

Standard deviation for proficiency assessment: 3009 (Manual)

Results of homogeneity analysis (with statistical b ackground)

For the homogeneity test, 10 of the prepared proficiency test items of sample Water 18 w ere randomly selected, and the
measurand Karenia mikimotoi w as analyzed 2 times. The mean across all 10 proficiency test items is 11576. The standard
deviation w ithin proficiency test items s(analytical) (=analytical precision) is 1154 , and the standard deviation betw een
proficiency test items s(sample) is 2413 .

F test
According to the F test, the heterogeneity standard deviation is significantly different from 0 (significance level 5 %),
therefore the proficiency test items should be considered heterogeneous according to this criterion.

SO 13528:2015 - Test for adequate homogeneity

According to ISO 13528:2015, the heterogeneity standard deviation s(sample) betw een the proficiency test items should not
exceed 30 % of the standard deviation for proficiency assessment.

The heterogeneity standard deviation is greater than 30 % of the standard deviation for proficiency assessment 3009
(Manual), therefore the proficiency test items cannot be considered as adequately homogeneous, i.e. they have to be
considered heterogeneous.

ISO 13528:2015 - Test for significant heterogeneity

The proficiency test items exhibit significant heterogeneity (5 % significance level). The specified standard deviation for
proficiency assessment is 3009 (Manual). The heterogeneity standard deviation s(sample) equals 2413 and is significantly
too high.

Testitem means & s.d. within test items
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20000

18000+

Mean value of the homogeneity test items: 11576
Heterogeneity standard deviation s(sample): 2413
16000 Analytical standard deviation: 1154

14000~ I
12000~ . . <+ l +
10000~ I L

8000~
6000~ -
4000
2000
Test items
quo data 21/01/2019 PROLab

Demo version Page 1



9EE@CA O - . #

IP12018

Survey of stability test results Q‘(Oda\ta
y y J

Sample: Water 18 Date: 21/01/2019
Measurand: Karenia

Mean of homogeneity: 11576

Mean of stability: 11787

Uncertainty of mean for homogeneity measurement: 805

Uncertainty of mean for stability measurement: 1511

Standard deviation for proficiency assessment: 3009 (Manual)

Results of Stability Test

For the test for stability, 3 of the proficiency test items of sample Water 18 have been selected randomly and the measurand
Karenia mikimotoi has been analyzed 2 times.

The mean value across all proficiency test items of the homogeneity analysis equals 11576, the mean value across all
proficiency test items of the stability analysis equals 11787.

Therefore, the mean value of the stability analysis lies 1.8 % above the mean value of the homogeneity analysis.

According to ISO 13528:2015, the absolute difference betw een the mean values of the homogeneity analysis and the stability
analysis should not exceed 30 % of the standard deviation for proficiency assessment.

Therefore, given the standard deviation for proficiency assessment of 3009, the proficiency test items may be considered as
adequately stable.

By means of the t test it is checked w hether the mean values of the homogeneity analysis and the stability analysis differ
significantly (level of significance 5 %).

The difference of the mean values is not statistically significant. Therefore the proficiency test items can be considered
stable according to the t test.

Testitem means & s.d. within test items
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Sample: Water 18 Date: 21/01/2019
Measurand: Melosira

Mean: 2930

Analytical standard deviation: 1512

Heterogeneity standard deviation s(samples): 885

Standard deviation for proficiency assessment: 1128 (Manual)

Results of homogeneity analysis (with statistical b ackground)

For the homogeneity test, 10 of the prepared proficiency test items of sample Water 18 w ere randomly selected, and the
measurand Melosira nummuloides w as analyzed 2 times. The mean across all 10 proficiency test items is 2930. The standard
deviation w ithin proficiency test items s(analytical) (=analytical precision) is 1512 , and the standard deviation betw een
proficiency test items s(sample) is 885 .

Ftest
According to the F test, the heterogeneity standard deviation is not significantly different from 0 (significance level 5 %),
therefore the proficiency test items can be considered sufficiently homogeneous according to this criterion.

1SO 13528:2015 - Test for adequate homogeneity

According to ISO 13528:2015, the heterogeneity standard deviation s(sample) betw een the proficiency test items should not
exceed 30 % of the standard deviation for proficiency assessment.

The heterogeneity standard deviation is greater than 30 % of the standard deviation for proficiency assessment 1128
(Manual), therefore the proficiency test items cannot be considered as adequately homogeneous, i.e. they have to be
considered heterogeneous.

1ISO 13528:2015 - Test for significant heterogeneity

For the proficiency test items, no significant heterogeneity can be identified, although the heterogeneity standard deviation is
greater than 30 % of the standard deviation for proficiency assessment. Hence, the proficiency test items can be considered
homogeneous.

Testitem means & s.d. within testitems
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Sample: Water 18 Date: 21/01/2019
Measurand: Melosira

Mean of homogeneity: 2930

Mean of stability: 3233

Uncertainty of mean for homogeneity measurement: 439

Uncertainty of mean for stability measurement: 720

Standard deviation for proficiency assessment: 1128 (Manual)

Results of Stability Test

For the test for stability, 3 of the proficiency test items of sample Water 18 have been selected randomly and the measurand
Melosira nummuloides has been analyzed 2 times.

The mean value across all proficiency test items of the homogeneity analysis equals 2930, the mean value across all
proficiency test items of the stability analysis equals 3233.

Therefore, the mean value of the stability analysis lies 10.4 % above the mean value of the homogeneity analysis.

According to ISO 13528:2015, the absolute difference betw een the mean values of the homogeneity analysis and the stability
analysis should not exceed 30 % of the standard deviation for proficiency assessment.

Therefore, given the standard deviation for proficiency assessment of 1128, the proficiency test items may be considered as
adequately stable.

By means of the t test it is checked w hether the mean values of the homogeneity analysis and the stability analysis differ
significantly (level of significance 5 %).

The difference of the mean values is not statistically significant. Therefore the proficiency test items can be considered
stable according to the t test.

Testitem means & s.d. within test items
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Sample: Water 18 Date: 21/01/2019
Measurand: Pseudo-

Mean: 3918

Analytical standard deviation: 882

Heterogeneity standard deviation s(samples): 516

Standard deviation for proficiency assessment: 1174 (Manual)

Results of homogeneity analysis (with statistical b ackground)

For the homogeneity test, 10 of the prepared proficiency test items of sample Water 18 w ere randomly selected, and the
measurand Pseudo-nitzschia delicatissima group w as analyzed 2 times. The mean across all 10 proficiency test items is
3918. The standard deviation w ithin proficiency test items s(analytical) (=analytical precision) is 882 , and the standard
deviation betw een proficiency test items s(sample) is 516 .

Ftest
According to the F test, the heterogeneity standard deviation is not significantly different from 0 (significance level 5 %),
therefore the proficiency test items can be considered sufficiently homogeneous according to this criterion.

1SO 13528:2015 - Test for adequate homogeneity

According to ISO 13528:2015, the heterogeneity standard deviation s(sample) betw een the proficiency test items should not
exceed 30 % of the standard deviation for proficiency assessment.

The heterogeneity standard deviation is greater than 30 % of the standard deviation for proficiency assessment 1174
(Manual), therefore the proficiency test items cannot be considered as adequately homogeneous, i.e. they have to be
considered heterogeneous.

1SO 13528:2015 - Test for significant heterogeneity

For the proficiency test items, no significant heterogeneity can be identified, although the heterogeneity standard deviation is
greater than 30 % of the standard deviation for proficiency assessment. Hence, the proficiency test items can be considered
homogeneous.

Testitem means & s.d. within test items
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Sample: Water 18 Date: 21/01/2019
Measurand: Pseudo-

Mean of homogeneity: 3918

Mean of stability: 4627

Uncertainty of mean for homogeneity measurement: 256

Uncertainty of mean for stability measurement: 860

Standard deviation for proficiency assessment: 1174 (Manual)

Results of Stability Test

For the test for stability, 3 of the proficiency test items of sample Water 18 have been selected randomly and the measurand
Pseudo-nitzschia delicatissima group has been analyzed 2 times.

The mean value across all proficiency test items of the homogeneity analysis equals 3918, the mean value across all
proficiency test items of the stability analysis equals 4627.

Therefore, the mean value of the stability analysis lies 18.1 % above the mean value of the homogeneity analysis.

According to ISO 13528:2015, the absolute difference betw een the mean values of the homogeneity analysis and the stability
analysis should not exceed 30 % of the standard deviation for proficiency assessment.

Although for the given standard deviation for proficiency assessment of 1174, the proficiency test items may not be
considered as adequately stable, the expanded acceptance criterion by adding the uncertainty of the difference to the
standard deviation for proficiency assessment is fulfilled. Hence, stability of the proficiency test items is given only according
to the expanded criterion of ISO 13528:2015.

By means of the t test it is checked w hether the mean values of the homogeneity analysis and the stability analysis differ
significantly (level of significance 5 %).

The difference of the mean values is not statistically significant. Therefore the proficiency test items can be considered
stable according to the t test.

Testitem means & s.d. within test items
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Sample: Water 18 Date: 21/01/2019
Measurand: Prorocentrum

Mean: 3022

Analytical standard deviation: 244

Heterogeneity standard deviation s(samples): 525

Standard deviation for proficiency assessment: 1022 (Manual)

Results of homogeneity analysis (with statistical b ackground)

For the homogeneity test, 10 of the prepared proficiency test items of sample Water 18 w ere randomly selected, and the
measurand Prorocentrum micans w as analyzed 2 times. The mean across all 10 proficiency test items is 3022. The standard
deviation w ithin proficiency test items s(analytical) (=analytical precision) is 244 , and the standard deviation betw een
proficiency test items s(sample) is 525 .

F test
According to the F test, the heterogeneity standard deviation is significantly different from O (significance level 5 %),
therefore the proficiency test items should be considered heterogeneous according to this criterion.

1ISO 13528:2015 - Test for adequate homogeneity

According to ISO 13528:2015, the heterogeneity standard deviation s(sample) betw een the proficiency test items should not
exceed 30 % of the standard deviation for proficiency assessment.

The heterogeneity standard deviation is greater than 30 % of the standard deviation for proficiency assessment 1022
(Manual), therefore the proficiency test items cannot be considered as adequately homogeneous, i.e. they have to be
considered heterogeneous.

1ISO 13528:2015 - Test for significant heterogeneity

The proficiency test items exhibit significant heterogeneity (5 % significance level). The specified standard deviation for
proficiency assessment is 1022 (Manual). The heterogeneity standard deviation s(sample) equals 525 and is significantly
too high.

Testitem means & s.d. within testitems
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Sample: Water 18 Date: 21/01/2019
Measurand: Prorocentrum

Mean of homogeneity: 3022

Mean of stability: 2960

Uncertainty of mean for homogeneity measurement: 175

Uncertainty of mean for stability measurement: 333

Standard deviation for proficiency assessment: 1022 (Manual)

Results of Stability Test

For the test for stability, 3 of the proficiency test items of sample Water 18 have been selected randomly and the measurand
Prorocentrum micans has been analyzed 2 times.

The mean value across all proficiency test items of the homogeneity analysis equals 3022, the mean value across all
proficiency test items of the stability analysis equals 2960.

Therefore, the mean value of the stability analysis lies 2.1 % below the mean value of the homogeneity analysis.

According to ISO 13528:2015, the absolute difference betw een the mean values of the homogeneity analysis and the stability
analysis should not exceed 30 % of the standard deviation for proficiency assessment.

Therefore, given the standard deviation for proficiency assessment of 1022, the proficiency test items may be considered as
adequately stable.

By means of the ttest it is checked w hether the mean values of the homogeneity analysis and the stability analysis differ
significantly (level of significance 5 %).

The difference of the mean values is not statistically significant. Therefore the proficiency test items can be considered
stable according to the t test.

Testitem means & s.d. within test items
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Sample: Water 18 Date: 21/01/2019
Measurand: Thalassiosira

Mean: 5712

Analytical standard deviation: 977

Heterogeneity standard deviation s(samples): 919

Standard deviation for proficiency assessment: 1250 (Manual)

Results of homogeneity analysis (with statistical b ackground)

For the homogeneity test, 10 of the prepared proficiency test items of sample Water 18 w ere randomly selected, and the
measurand Thalassiosira rotula/gravida w as analyzed 2 times. The mean across all 10 proficiency test items is 5712. The
standard deviation w ithin proficiency test items s(analytical) (=analytical precision) is 977 , and the standard deviation
betw een proficiency test items s(sample) is 919 .

F test
According to the F test, the heterogeneity standard deviation is not significantly different from 0 (significance level 5 %),
therefore the proficiency test items can be considered sufficiently homogeneous according to this criterion.

ISO 13528:2015 - Test for adequate homogeneity

According to ISO 13528:2015, the heterogeneity standard deviation s(sample) betw een the proficiency test items should not
exceed 30 % of the standard deviation for proficiency assessment.

The heterogeneity standard deviation is greater than 30 % of the standard deviation for proficiency assessment 1250
(Manual), therefore the proficiency test items cannot be considered as adequately homogeneous, i.e. they have to be
considered heterogeneous.

ISO 13528:2015 - Test for significant heterogeneity

For the proficiency test items, no significant heterogeneity can be identified, although the heterogeneity standard deviation is
greater than 30 % of the standard deviation for proficiency assessment. Hence, the proficiency test items can be considered
homogeneous.

Testitem means & s.d. within testitems
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Sample: Water 18 Date: 21/01/2019
Measurand: Thalassiosira

Mean of homogeneity: 5712

Mean of stability: 4547

Uncertainty of mean for homogeneity measurement: 363

Uncertainty of mean for stability measurement: 467

Standard deviation for proficiency assessment: 1250 (Manual)

Results of Stability Test

For the test for stability, 3 of the proficiency test items of sample Water 18 have been selected randomly and the measurand
Thalassiosira rotula/gravida has been analyzed 2 times.

The mean value across all proficiency test items of the homogeneity analysis equals 5712, the mean value across all
proficiency test items of the stability analysis equals 4547.

Therefore, the mean value of the stability analysis lies 20.4 % below the mean value of the homogeneity analysis.

According to ISO 13528:2015, the absolute difference betw een the mean values of the homogeneity analysis and the stability
analysis should not exceed 30 % of the standard deviation for proficiency assessment.

Although for the given standard deviation for proficiency assessment of 1250, the proficiency test items may not be
considered as adequately stable, the expanded acceptance criterion by adding the uncertainty of the difference to the
standard deviation for proficiency assessment is fulfilled. Hence, stability of the proficiency test items is given only according
to the expanded criterion of ISO 13528:2015.

By means of the t test it is checked w hether the mean values of the homogeneity analysis and the stability analysis differ
significantly (level of significance 5 %).

There is a statistically significant difference betw een the mean values. Therefore the proficiency test items cannot be
considered stable according to the t test.

Testitem means & s.d. within test items
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Annex IX: Robust mean and Standard deviation calculation aceding
to algorithm A annex C 1SO13528H.triquetra iteration
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Annex IX: Robust mean and Standard deviation calculation aceding

to algorithm A annex C 1SO13528Prorocentrum micangeration
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Annex IX: Robust mean and Standard deviation calculation aceding

to algorithm A annex C 1ISO13528Amphidinium carteraéeration
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Annex IX: Robust mean and Standard deviation calculation aceding

to algorithm A annex C I1SO13528Karenia mikimotoiteration
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Annex IX: Robust mean and Standard deviation calculation aceding

to algorithm A annex C 1S013528Gymnodinium/Gyrodiniurap. iteration
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Annex IX: Robust mean and Standard deviation calculation aceding

to algorithm A annex C 1SO13528Dactyliosolen fragilissimugeration
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Annex IX: Robust mean and Standard deviation calculation aceding

to algorithm A annex C 1SO13528Thalassiosira rotula/Gravidéeration
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Annex IX: Robust mean and Standard deviation calculation aceding

to algorithm A annex C 1SO13528Chaetoceros lorenzianuteration
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Annex IX: Robust mean and Standard deviation calculation aceding

to algorithm A annex C 1SO13528Pseudo-nitzschia delicatissima compiiexation
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Analysts results foPseudo-nitzschia delicatissima complex
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Annex IX: Robust mean and Standard deviation calculation aceding

to algorithm A annex C 1SO13528Melosira nummuloidegeration
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Analyst Code

Analysts results foMelosira nummuloides
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ir2
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Analysts results foMelosira nummuloides
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Analyst | Heterocapsa

code triquetra

cells/Litre
1 10767
2 12585
3 18173
4 15747
5 13933
6 23204
7 13793
8 20307
9 19733
10 12235
11 12493
12 12600
13 8533
15 27333
16 8747
17 7525
18 15075
19 20240
20 17213
21 7854
22 15293
23 13813
24 8893
25 19733
27 15440
28 23783
29 21267
30 9747
il 12267
32 19973
88 19640
34 12753
85) 8240
36 5520
37 17257
38 10613
39 15907
40 21487
41 13773
43 18813

IS
N

14573

z
score

-0.786
-0.514
0.322
-0.041
-0.312
1.074
-0.333
0.641
0.555
-0.566
-0.527
-0.512
-1.120
1.692
-1.088
-1.271
-0.141
0.631
0.178
-1.221
-0.109
-0.330
-1.066
0.555
-0.087
1.161
0.785
-0.938
-0.561
0.591
0.541
-0.489
-1.164
-1.570
0.185
-0.809
-0.017
0.818
-0.336
0.418
-0.216

Prorocentrum
micans

cells/Litre
1300
2653
1973
1813
2253
2638
1080
2853
2347
1126
2547
1653
1080
3480
1040
1205
1987
2227
2213
1320
1627
2307
547
2053
1693
2847
2687
1240
1413
2240
2667
1500
2200
2173
1866
1440
1640
2567
1187
2440
1333

z
score

-0.745
0.587
-0.082
-0.240
0.193
0.572
-0.962
0.784
0.285
-0.916
0.482
-0.397
-0.962
1.401
-1.001
-0.839
-0.069
0.167
0.154
-0.725
-0.424
0.246
-1.487
-0.004
-0.358
0.777
0.620
-0.804
-0.634
0.180
0.600
-0.548
0.141
0.115
-0.188
-0.607
-0.410
0.502
-0.857
0.377
-0.712

Amphidinium
carterae

cells/Litre
7833
3911
10787
8040
9587
25204
8867
10533
7320
8700
8360
7147
4320
28120
4680
2872
10991
6867
4787
3162
8333
3747
9347
15693
13547
25467
20460
6880
5653
9427
12107
8467
3183
8720
1166
5053
6120
16487
11280
14307
12573

z
score

-0.282
-0.779
0.092
-0.256
-0.060
1.919
-0.151
0.060
-0.347
-0.172
-0.215
-0.369
-0.727
2.288
-0.681
-0.910
0.118
-0.404
-0.668
-0.873
-0.218
-0.799
-0.090
0.714
0.442
1.952
1.318
-0.402
-0.558
-0.080
0.260
-0.201
-0.871
-0.169
-1.126
-0.634
-0.499
0.815
0.155
0.538
0.319

9EE@CC 0

Karenia
mikimoto
cells/Litre

2733
3129
5933
2280
1947
6218
2740
3747
1987
1937
2973
2227

640
6853
1107
1141
5240
2147
2107

827
2573
1600
1560

1320
3760

880
1253
2013
5867
1893
1053
4507
2565
1520
2080
4993

3480

z
score

-0.072
0.060
0.993

-0.223

-0.334
1.088

-0.070
0.265

-0.320

-0.337
0.008

-0.240

-0.768
1.299

-0.613

-0.602
0.763

-0.267

-0.280

-0.706

-0.125

-0.449

-0.462

-0.542
0.270
-0.689
-0.564
-0.311
0.971
-0.351
-0.631
0.518
-0.128
-0.476
-0.289
0.680

0.177

Gymnodinium
gyrodinium
cells/Litre

2823
1240
1280
1320
1710

760
1453
1267

987
853
813
1880
493
872
680
1333
1093
747
280
1053
467
1093
4040
6998
1200
693
1027
1347
1400
787
363
1467
933
907
893
960
3027
4080
747

#

z
score

2.152
0.099
0.150
0.202
0.709
-0.524
0.375
0.133

-0.230
-0.403
-0.455
0.929
-0.870
-0.379
-0.628
0.220
-0.092
-0.541
-1.147
-0.144
-0.904
-0.092
3.730
7.567
0.047
-0.610
-0.178
0.237
0.306
-0.489
-1.038
0.393
-0.300
-0.334
-0.351
-0.265
2.416
3.782
-0.541

#

Dactyliossen
fragillisimus
cells/Litre
16633
21429
22813
20627
31253
37755
22360
18987
16707
17518
8987
17440
18960
30427
20347
17256
9440
20560
20147
29682
15307
16307
22387
34080
25560
33359
27120
18173
17133
20813
19053
21760
7440
11760
16324
18760
15373
24033
24600
26840
18120

z
score

-0.495
0.122
0.300
0.019
1.386
2.223
0.242

-0.192

-0.486

-0.381

-1.479

-0.391

-0.196
1.280

-0.017

-0.415

-1.421
0.010

-0.043
1.184

-0.666

-0.537
0.245
1.750
0.654
1.657
0.854

-0.297

-0.431
0.043

-0.184
0.165

-1.678

-1.122

-0.535

-0.221

-0.657
0.457
0.530
0.818

-0.304

Thalassiosira
rotula/gravida
cells/Litre
16000
3538
4107
4187
5320
5377
4640
5400
4973
4124
3600
4733
3947
6373
4827
3795
4663
4920
4853
2760
4493
4627
4320
5533
4787
5683
5380
4400
4693
4720
5027
4180
4227
4173
4198
4840
5267
6207
4267
4840
4347

z
score

9.142
-0.884
-0.426
-0.361

0.550

0.596

0.003

0.615

0.271
-0.412
-0.833

0.078
-0.555

1.398

0.153
-0.677

0.022

0.228

0.175
-1.509
-0.115
-0.008
-0.254

0.722

0.121

0.842

0.599
-0.190

0.046

0.068

0.314
-0.367
-0.329
-0.372
-0.352

0.164

0.507

1.264
-0.297

0.164
-0.233

Chaetoceros
lorenzianus

cells/Litre
1467
2347
2440
2093
2933
4188
2453
3720
2773
2811
1413
3253
1173
3640
2400
1141
1947
1813
2427
907
3253
2707
1867
3453
2760
4841
4020
1973
1907
1787
1827
1487
307
2573
1632
3187
1720
3447
2920
2733
2667

z

Melosira

score | nummuloides

-0.817
-0.168
-0.100
-0.355
0.264
1.190
-0.090
0.844
0.146
0.174
-0.857
0.500
-1.034
0.785
-0.129
-1.058
-0.463
-0.562
-0.109
-1.230
0.500
0.097
-0.522
0.648
0.136
1.671
1.066
-0.444
-0.493
-0.581
-0.552
-0.803
-1.673
-0.001
-0.695
0.451
-0.631
0.643
0.254
0.117
0.068

cells/Litre
1900
2619
2467
1840
2013
2725
1647
1573
2387
1784
2747
2080
2373
3067
1800
1897
1973
2387
2920
1253
1680
3027
867
2133
2400
1960
2167
893
1587
2267
1587
1013
2200
2827
2798
2307
1933
2700
1640
2373
1693

z

Pseudo-nitzschia

score | delicatissima group

-0.251
0.387
0.251

-0.304

-0.150
0.480

-0.475

-0.540
0.181

-0.354
0.500

-0.091
0.169
0.783

-0.340

-0.253

-0.186
0.181
0.653

-0.824

-0.446
0.748

-1.167

-0.044
0.192

-0.198

-0.014

-1.143

-0.529
0.074

-0.529

-1.037
0.015
0.571
0.546
0.110

-0.221
0.458

-0.481
0.169

-0.434

cells/Litre
1033
3197
1907
2107
3787
4638
2660
1507
2800
2136
320
2227

3587
1293
1833
1827
2867
2547
1013
1933
2120
2813
3187
2707
3473
3553
1240
2373
3107
1800
1687

1632

960
2587
3000
2947
3067
2440

z
score

-1.186
0.676
-0.435
-0.263
1.183
1.916
0.213
-0.779
0.334
-0.238
-1.800
-0.159

1.011
-0.963
-0.498
-0.504

0.391

0.116
-1.204
-0.412
-0.251

0.345

0.667

0.254

0.913

0.982
-1.009
-0.033

0.598
-0.527
-0.624

-0.671
-1.250
0.150
0.506
0.460
0.563
0.024



Analyst | Heterocapsa

code triquetra
45 12766
46 1253
47 23973
48 11868
49 18667
50 14493
51 19867
52 13362
53 16000
54 13333
55 25933
56 17493
57 12760
58 24650
59 27690
60 24600
61 12233
62 14373
63 15133
64 12773
65 15631
66 1353
67 15400
68 11293
69 13292
70 16867
71 15013
72 19387
73 21627
74 11467
75 23027
76 14413
77 11933
78 12520
79 22667
80 14886
81 18707
82 9333
83 17973

84 17627

Z
score
-0.487
-2.209
1.190
-0.621
0.396
-0.228
0.575
-0.398
-0.003
-0.402
1.483
0.220
-0.488
1.291
1.745
1.283
-0.566
-0.246
-0.133
-0.486
-0.058
-2.194
-0.093
-0.707
-0.408
0.127
-0.151
0.504
0.839
-0.681
1.048
-0.240
-0.611
-0.523
0.994
-0.170
0.402
-1.000
0.292
0.240

Prorocentrum
micans

1375
347
2947
1192
1733
2000
1760
1187
1700
1987
3427
2227
1473
3317
3160
2893
967
2600
2653
2107
2757
453
1920
1760
1000
3813
2107
3747
3120
1493
3747
2533
1173
1227
2427
1640
2413
1053
2467
2413

Z
score
-0.671
-1.683
0.876
-0.851
-0.319
-0.056
-0.292
-0.857
-0.351
-0.069
1.348
0.167
-0.574
1.240
1.086
0.823
-1.073
0.534
0.587
0.049
0.689
-1.578
-0.135
-0.292
-1.040
1.729
0.049
1.663
1.046
-0.555
1.663
0.469
-0.870
-0.817
0.364
-0.410
0.351
-0.988
0.403
0.351

Amphidinium
carterae

11230
107
27853
11054
5300
12733
19080
10200
2500
6747
28693
10947
12133
12683
14200
28000
11233
6280
6600
6920
7797
67
8333
4733
10875
17227
10067
18040
25813
5160
19280
6027
10600
4960
14869
10052
14240
3187
7000
6800

YA
score
0.149
-1.260
2.254
0.126
-0.603
0.339
1.143
0.018
-0.957
-0.419
2.361
0.113
0.263
0.333
0.525
2.273
0.149
-0.478
-0.438
-0.397
-0.286
-1.266
-0.218
-0.674
0.104
0.908
0.001
1.011
1.996
-0.620
1.168
-0.511
0.069
-0.646
0.610
-0.001
0.530
-0.870
-0.387
-0.413

9EE@CC 0

Karenia

mikimoto
2838
213
9133
3491
1367
3240
4107
2093
980

5933
3733
2347
4650
5920
6827
1533
3320
2640
2680
3807

73
2160
4200
1458
5920
2360
5813
6800
1720
1000
4533
2120
1427
3400
3367
7133
1200
1640
2427

YA
score
-0.037
-0.910
2.058
0.180
-0.527
0.097
0.385
-0.285
-0.655

0.993
0.261
-0.200
0.566
0.989
1.290
-0.471
0.123
-0.103
-0.090
0.286
-0.957
-0.263
0.416
-0.496
0.989
-0.196
0.953
1.282
-0.409
-0.649
0.527
-0.276
-0.507
0.150
0.139
1.392
-0.582
-0.436
-0.174

Gymnodinium
gyrodinium
570

1987
334
1500
1213
987
720
900
5800
1733
1173
700
1283
1600
2093
1267
1453
1213
947
3872

1227

880
1333
1733
1173
1280
1067
1187
8573
1267

627

813
1320

1053

467
1387
1307

#

Z
score
-0.770

1.067
-1.076
0.436
0.064
-0.230
-0.576
-0.342
6.013
0.738
0.012
-0.602
0.155
0.565
1.205
0.133
0.375
0.064
-0.282
3.512

0.081
-0.368
0.220
0.738
0.012
0.150
-0.126
0.029
9.610
0.133
-0.697
-0.455
0.202

-0.144
-0.904
0.289
0.185

#

Dactyliossen
fragillisimus
20633
213
25720
18268
15467
8507
23960
28866
16667
20480
25240
27373
18747
22417
28660
28693
31667
21080
21733
20653
15621
33
25520
12933
24458
4560
23853
3827
24400
15147
26893
6253
27067
18040
30011
22718
19853
9133
20440
19493

YA
score
0.020
-2.608
0.674
-0.285
-0.645
-1.541
0.448
1.079
-0.491
0.000
0.612
0.887
-0.223
0.249
1.053
1.057
1.440
0.077
0.161
0.022
-0.625
-2.632
0.649
-0.971
0.512
-2.049
0.434
-2.143
0.504
-0.687
0.825
-1.831
0.848
-0.314
1.226
0.288
-0.081
-1.460
-0.005
-0.127

Thalassiosira
rotula/gravida
4473

227
5267
3525
4700
3667
5147
3827
5100
5133
4907
5267
3507
5383
5810
5120
5900
5347
6050
4973
3740

87
5067
2920
6042
2840
5240
3053
4640
4707
4893
3507
3800
4427
3347
4465
4493
4040
4907
4773

Z
score
-0.131
-3.547
0.507
-0.894
0.051
-0.780
0.411
-0.651
0.373
0.400
0.218
0.507
-0.909
0.601
0.944
0.389
1.017
0.572
1.138
0.271
-0.721
-3.660
0.346
-1.381
1.131
-1.445
0.486
-1.273
0.003
0.057
0.207
-0.909
-0.673
-0.168
-1.037
-0.138
-0.115
-0.479
0.218
0.110

Chaetoceros
lorenzianus
3168

3653
1718
2800
1133
3413
1653

2520
4227
3760
1440
3900
5430
3907
3400
1493
2813
3067
2827

2093

840
3292
2907
2933
3400
3013
2400
3640
1120
2947
2413
1533
3268
2067
2267
1973
2253

z Melosira
score | nummuloides
0.437 1437
453
0.795 3053
-0.632 1038
0.166 2300
-1.063 2427
0.618 2720
-0.680 1547
1867
-0.041 1733
1.218 2627
0.874 1840
-0.837 1840
0.977 2600
2.105 2490
0.982 3520
0.608 1033
-0.798 2813
0.176 2213
0.363 1547
0.186 1985
-0.355 1960
-1.279 1973
0.529 2667
0.245 3187
0.264 1720
0.608 3067
0.323 2907
-0.129 2293
0.785 2293
-1.073 2880
0.274 1453
-0.119 2840
-0.768 2280
0.511 1418
-0.375 2867
-0.227 1187
-0.444 2453
-0.237 2160

z

Pseudo-nitzschia

score | delicatissima group

-0.661
-1.533
0.772
-1.015
0.104
0.216
0.476
-0.564
-0.280
-0.399
0.393
-0.304
-0.304
0.370
0.272
1.185
-1.019
0.559
0.027
-0.564
-0.176

-0.198
-0.186
0.429
0.890
-0.410
0.783
0.642
0.098
0.098
0.618
-0.647
0.582
0.086
-0.678
0.606
-0.883
0.240
-0.020

2063

4160
2211
1733
2827
3907
1147
3033
1840
3347
3480
2153
3350
4190
4253
3400
2200
1707
2013
2069
67
2800
973
2875
640
2787

2987
1227
2427
1133
2267
2787
1160
2861
2720

693
2667
2227

Z
score
-0.300

1.504
-0.173
-0.584

0.357

1.286
-1.089

0.535
-0.492

0.804

0.919
-0.223

0.807

1.530

1.585

0.850
-0.182
-0.607
-0.343
-0.295
-2.018

0.334
-1.238

0.398
-1.525

0.322

0.495
-1.020
0.013
-1.100
-0.125
0.322
-1.077
0.387
0.265
-1.479
0.219
-0.159



Analyst | Heterocapsa

code

85
86
87
88
89
90
91
92
93
94
95
96
97
98
99

triquetra

7773
19600
16947
24827
26305
21147
19589
25000
27633

4227
11547
24173
17667
19880

Z
score
-1.233
0.535
0.139
1.317
1.538
0.767
0.534
1.343
1.737
-1.764
-0.669
1.219
0.246
0.577

Explanation of outlier types

A: Single outlier

B: Differing laboratory mean
C: Excessive laboratory s.d.
D: Excluded manually

E: mean outside tolerance limits

Prorocentrum
micans

1203
2693
2067
2652
3493
3787
2381
5533
4800

640

1187
2880
1707
2840
1133

Grubbs
Grubbs
Cochran

L: Differing laboratory mean (Grubbs Il

Z
score
-0.841
0.626
0.010
0.586
1.413
1.702
0.319
3.422
2.700
-1.395
-0.857
0.810
-0.345
0.771
-0.909

Amphidinium
carterae

1995
13227
7053
27291
28132
26173
8795
13600
22700
1160

<0

25640
4160
18227

<0

YA
score
-1.021
0.402
-0.380
2.183
2.290
2.042
-0.160
0.449
1.602
-1.127

1.974
-0.747
1.035

9EE@CC 0
Karenia z Gymnodinium
mikimotoi | score | gyrodinium
1496 -0.484 264
5553  0.867 1173
1827 -0.373 600
8478 1.840 1681
7160 1.401 2131
6133 1.060 1533
2724 -0.075 1324
9893 2.311
8033 1.692 5200
427 -0.839 413
1960 -0.329 907
12307 3.114 1427
1173 -0.591 920
4693  0.580 1093
367

#

Z
score
-1.167
0.012
-0.732
0.671
1.254
0.479
0.208

5.235
-0.974
-0.334

0.341
-0.316
-0.092
-1.034

#

Dactyliossen
fragillisimus

12965

21513

19600

39233

38538

26867

23330

21200

29767

2400

3480

29293

10984

15027

1033

YA
score
-0.967
0.133
-0.113
2413
2.324
0.822
0.367
0.093
1.195
-2.327
-2.188
1.134
-1.222
-0.702
-2.503

Thalassiosira
rotula/gravida
3843

3540
3693
5232
4942
4920
4408
7867
5333
2333
5040
5747
4773
5573
2433

Z
score
-0.638
-0.882
-0.758
0.479
0.246
0.228
-0.183
2.599
0.561
-1.853
0.325
0.894
0.110
0.754
-1.772

Chaetoceros
lorenzianus

1144

1620

867

4522

4232

3120

2151

6053

5267

467

1667

4573

1160

4493

333

4 Melosira
score | nummuloides
-1.055 2288
-0.704 1480
-1.260 2667
1.436 3841
1.222 2609
0.402 3427
-0.313 1812
2.565 4813
1.985 4100
-1.555 600
-0.670 1493
1.474 2493
-1.044 2387
1.415 3560
-1.653 1200

z

Pseudo-nitzschia

score | delicatissima group

0.093
-0.623
0.429
1.470
0.377
1.103
-0.329
2.332
1.699
-1.403
-0.611
0.275
0.181
1.221
-0.871

440
2480
1040
6044
5232
4133
2340
2667
4900

147

627
3800

2640

Z
score
-1.697
0.059
-1.181
3.125
2.427
1.481
-0.062
0.219
2.141
-1.950
-1.536
1.194

0.196
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Part of question Model response

1

Arrow 1=:
Arrow 1=:
Arrow 2=:
Arrow 2=:
Arrow 2=:
Arrow 2=:
Arrow 2=
Arrow 2=
Arrow 3=:
Arrow 3=
Arrow 3=:
Arrow 3=:
Arrow 3=:
Arrow 3=:
Arrow 3=:
Arrow 4=
Arrow 4=
Arrow 4=
Arrow 4=
Arrow 5=:
Arrow 5=:
Arrow 5=
Arrow 5=:
Arrow 5=:

Chloroplasts
Corona

Cingula

Corona

Girdle band
pelvalvar axis
Copulae
Intercalary valves
Cingula

Corona

Carina

pelvalvar axis
Rimoportulae
Copulae
Intercalary valves

: Cingula
: Girdle band
: Copulae

Intercalary valves
Corona
Carina

: Labiate processes

marginal spines
Rimoportulae

Actual response

Partial credit Count Frequency

Chloroplasts
Corona

Cingula

Corona

Girdle band
pelvalvar axis
Copulae
Intercalary valves
Cingula

Corona

Carina

pelvalvar axis
Rimoportulae
Copulae
Intercalary valves
Cingula

Girdle band
Copulae
Intercalary valves
Corona

Carina

Labiate processes
marginal spines
Rimoportulae

20.00%
0.00%
20.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
20.00%
0.00%
0.00%
0.00%
0.00%
0.00%
0.00%
20.00%
0.00%
0.00%
0.00%
20.00%
0.00%
0.00%
0.00%

84
1
49
1
11

19

57
15

54

15
3

98.82%
1.18%
57.65%
1.18%
12.94%
1.18%
4.71%
22.35%
2.35%
67.06%
17.65%
2.35%
1.18%
2.35%
7.06%
12.94%
65.88%
20.00%
1.18%
9.41%
63.53%
5.88%
17.65%
3.53%
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Part of question

1

Model response

Species 1:
Species 1:
Species 2:
Species 2:
Species 3 :
Species 3 :
Species 4 :
Species 4:
Species 5:
Species 5:
Species 6 :
Species 6 :
Species 7 :
Species 7:
Species 8:
Species 8:
Species 9 :
Species 9 :

Girdle view
Valve view
Girdle view
Valve view
Girdle view
Valve view
Girdle view
Valve view
Girdle view
Valve view
Girdle view
Valve view
Girdle view
Valve view
Girdle view
Valve view
Girdle view

Valve view

Actual response Partial credit Count Frequency

Girdle view 11.11% 16 18.82%
Valve view 0.00% 69 81.18%
Girdle view 0.00% 5 5.88%
Valve view 11.11% 80 94.12%
Girdle view 0.00% 1 1.18%
Valve view 11.11% 84 98.82%
Girdle view 11.11% 82 96.47%
Valve view 0.00% 3 3.53%
Girdle view 0.00% 8 9.41%
Valve view 11.11% 77 90.59%
Girdle view 11.11% 78 91.76%
Valve view 0.00% 7 8.24%
Girdle view 11.11% 82 96.47%
Valve view 0.00% 3 3.53%
Girdle view 0.00% 7 8.24%
Valve view 11.11% 78 91.76%
Girdle view 11.11% 84 98.82%
Valve view 0.00% 1 1.18%
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Model response Actual response Partial credit Count Frequency

21(20..22) 21 100.00% 74 87.06%

20 100.00% 1 1.18%

[Did not match any answer] 10 0.00% 1 1.18%
19 0.00% 2 2.35%

15 0.00% 2 2.35%

13 0.00% 2 2.35%

11 0.00% 1 1.18%

16 0.00% 1 1.18%

9 0.00% 1 1.18%



9EE@CCA 0 / 89>51; 4

Model response Actual response Partial credit Count Frequency
7 (6.9999999999999..7.0000000000001) 7 100.00% 84 98.82%
[Did not match any answer] 6 0.00% 1 1.18%

[No response] 0.00% 0 0.00%
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Model response Actual response Partial credit Count Frequency

5 (5..5) 5 100.00% 83 97.65%

[Did not match any answer] 8 0.00% 1 1.18%
4 0.00% 1 1.18%

O response . (] B o
No resp 0.00% 0 0.00%
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Response Partial credit Count Frequency

Amphiesmal vesicles -5.00% 20 23.53%
Eyespot -5.00% 0] 0.00%
Elongated Apical vesicles 25.00% 76 89.41%
Thecal pores -5.00% 0 0.00%
Apical groove -5.00% 9 10.59%
Latitudinal series 25.00% 68 80.00%
Thecal series -5.00% 1 1.18%
longitudinal series -5.00% 6 7.06%
Suessiaceae 25.00% 79 92.94%
Gymnodiniaceae -5.00% 3 3.53%
Kareniaceae -5.00% 2 2.35%
X plate 25.00% 74 87.06%
1' apical -5.00% 1 1.18%
1 cingular -5.00% 0 0.00%
sulcal plates -5.00% 0 0.00%
3 antapical plate -5.00% 0] 0.00%
Peridiniaceae -5.00% 1 1.18%
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Part of question Model response Partial credit  Count Frequency
1 3aintercalary 16.67% 76 89.41%
[No response] 0.00% 9 10.59%
2 1' apical plate 16.67% 76 89.41%
[No response] 0.00% 9 10.59%
3 1" pre-cingular plate 16.67% 74 87.06%
[No response] 0.00% 11 12.94%
4 6"' post-cingular plate 16.67% 77 90.59%
[No response] 0.00% 8 9.41%
5 Posterior intercalary plate 16.67% 78 91.76%
[No response] 0.00% 7 8.24%
6 antapical Plate 16.67% 81 95.29%
[No response] 0.00% 4 4.71%
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Part of question Model response

1
2

Which genus is illustrated in Fig.
Which genus is illustrated in Fig.
Which genus is illustrated in Fig.
Which genus is illustrated in Fig.
Which genus is illustrated in Fig.
Which genus is illustrated in Fig.
Which genus is illustrated in Fig.
Which genus is illustrated in Fig.

/ 89'>51;

: Ornithocercus
: Oxyphysis

: Phalacroma

: Amphisolenia
: Phalacroma

: Amphisolenia
: Dinophysis

: Histioneis

Actual response Partial credit Count Frequency

Ornithocercus 16.67% 85 100.00%
Oxyphysis 16.67% 82 96.47%
Phalacroma 0.00% 3 3.53%
Ampbhisolenia 16.67% 85 100.00%
Phalacroma 16.67% 85 100.00%
Amphisolenia 0.00% 1 1.18%
Dinophysis 16.67% 84 98.82%
Histioneis 16.67% 85 100.00%
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Part of question Model response

89'>5

1:4

Actual response

Partial creditCount Frequency

1 Which species is shown in Fig. 1 : Dinophysis dens Dinophysis dens 6.67% 78  91.76%
Which species is shown in Fig. 1 : Dinophysis hastata Dinophysis hastata 0.00% 1 1.18%
Which species is shown in Fig. 1 : Dinophysis acuminata Dinophysisacuminata 0.00% 2 2.35%
Which species is shown in Fig. 1 : Dinophysis sacculus Dinophysissacculus 0.00% 1 1.18%
Which species is shown in Fig. 1 : Dinophysis acuta Dinophysis acuta 0.00% 2 2.35%
Which species is shown in Fig. 1 : Dinophysis schuettii Dinophysis schuettii 0.00% 1 1.18%
2 Which species is shown in Fig. 2 : Dinaphysis fortii Dinophysis fortii 6.67% 85 100.00%
3 Which species is shown in Fig. 3 : Dinophysis hastata Dinophysis hastata 6.67% 85 100.00%
4 Which species is shown in Fig. 4 : Dinaphysis diegensis Dinophysis diegensis 6.67% 84 98.82%
Which species is shown in Fig. 4 : Dinophysis caudata Dinophysis caudata 0.00% 1 1.18%
5 Which species is shown in Fig. 5 : Dinophysis dens Dinophysis dens 0.00% 1 1.18%
Which species is shown in Fig. 5 : Dinophysis acuminata Dinophysis acuminata 6.67% 81 95.29%
Which species is shown in Fig. 5 : Dinophysis sacculus Dinophysis sacculus 0.00% 1 1.18%
Which species is shown in Fig. 5 : Dinophysis truncata Dinophysis truncata 0.00% 2 2.35%
6 Which species is shown in Fig. 6 : Dinophysis acuminata Dinophysis acuminata 0.00% 2 2.35%
Which species is shown in Fig. 6 : Dinophysis norvegica Dinophysis norvegica 6.67% 79 92.94%
Which species is shown in Fig. 6 : Dinophysistruncata Dinophysis truncata 0.00% 1 1.18%
Which species is shown in Fig. 6 : Dinophysis ovum Dinophysis ovum 0.00% 1 1.18%
Which species is shown in Fig. 6 : Dinophysis acuta Dinophysis acuta 0.00% 2 2.35%
7 Which species is shown in Fig. 7 : Dinophysis dens Dinophysis dens 0.00% 2 2.35%
Which species is shown in Fig. 7 : Dinophysis sacculus Dinophysis sacculus 6.67% 82 96.47%
Which species is shown in Fig. 7 : Dinophysistruncata Dinophysis truncata 0.00% 1 1.18%
8 Which species is shown in Fig. 8 : Dinophysis caudata Dinophysis caudata 6.67% 85 100.00%
9 Which species is shown in Fig. 9 : Dinophysis dens Dinophysis dens 0.00% 2 2.35%
Which species is shown in Fig. 9 : Dinophysis diegensis Dinophysis diegensis 0.00% 1 1.18%
Which species is shown in Fig. 9 : Dinophysis truncata Dinophysis truncata 6.67% 80 94.12%
Which species is shown in Fig. 9 : Dinophysis ovum Dinophysis ovum 0.00% 1 1.18%
Which species is shown in Fig. 9 : Dinaphysis acuta Dinophysis acuta 0.00% 1 1.18%
10 Which species is shown in Fig. 10 : Dinophysisacuminata Dinophysis acuminata 0.00% 1 1.18%
Which species is shown in Fig. 10 : Dinophysissacculus Dinophysis sacculus 0.00% 1 1.18%
Which species is shown in Fig. 10 : Dinophysisovum Dinophysis ovum 6.67% 82 96.47%
Which species is shown in Fig. 10 : Dinophysisinfundibulum Dinophysisinfundibulum 0.00% 1 1.18%
11 Which species is shown in Fig. 11 : Dinophysis norvegica Dinophysis norvegica 0.00% 6 7.06%
Which species is shown in Fig. 11 : Dinophysisacuta Dinophysis acuta 6.67% 79  92.94%
12 Which species is shown in Fig. 12 : Dinophysis tripos Dinophysis tripos 6.67% 85 100.00%
13 Which species is shown in Fig. 13 ; Dinophysisovum Dinophysis ovum 0.00% 1 1.18%
Which species is shown in Fig. 13 : Dinophysisinfundibulum Dinophysis infundibulum 6.67% 84 983.82%
14 Which species is shown in Fig. 14 : Dinophysisschuettii Dinophysis schuettii 6.67% 85 100.00%
5 Which speces is shown in Fig. 15 : Dinophysis miles Dinophysis miles 6.67% 85 100.00%
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Part of question Model response

1 Which species
Which species

2 Which species
Which species
Which species
3 Which species
Which species
4 Which species
Which species
Which species

5 Which species

6 Which species
Which species

is shown in Fig.
is shown in Fig.

is shown in Fig.
is shown in Fig.
is shown in Fig.
is shown in Fig.
is shown in Fig.
is shown in Fig.
is shown in Fig.
is shown in Fig.

is shown in Fig.

is shown in Fig.
is shown in Fig.

: Phalacroma mitra
: Phalacroma rapa

: Phalacroma doryphorum
: Phalacroma favus

: Phalacroma cuneus

: Phalacroma mitra

: Phalacroma favus

: Phalacroma mitra

: Phalacroma rapa

: Phalacroma cuneus

: Phalacroma rotundatum

: Phalacroma doryphorum
: Phalacroma cuneus

Actual response

Partial credit Count Frequency

Phalacroma mitra 16.67% 82 96.47%
Phalacroma rapa 0.00% 3 3.53%
Phalacroma doryphorum 16.67% 83 97.65%
Phalacroma favus 0.00% 1 1.18%
Phalacroma cuneus 0.00% 1 1.18%
Phalacroma mitra 0.00% 1 1.18%
Phalacroma favus 16.67% 84 98.82%
Phalacroma mitra 0.00% 2 2.35%
Phalacroma rapa 16.67% 82 96.47%
Phalacroma cuneus 0.00% 1 1.18%
Phalacroma rotundatum 16.67% 85 100.00%
Phalacroma doryphorum 0.00% 2 2.35%
Phalacroma cuneus 16.67% 83 97.65%
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Response Partial credit Count Frequency

Dinophysis acuta 5.00% 85 100.00%
Dinophysis norvegica 5.00% 84 98.82%
Dinophysis caudata 5.00% 85 100.00%
Phalacroma rapa -10.00% 5 5.88%
Dinophysis sacculus 5.00% 84 98.82%
Dinophysis miles 10.00% 84 98.82%
Dinophysis hastata -10.00% 3 3.53%
Phalacroma favus -10.00% 0 0.00%
Dinophysis fortii 10.00% 85 100.00%
Phalacroma mitra 10.00% 83 97.65%
Phalacroma rotundatum 10.00% 84 98.82%
Dinophysis tripos 10.00% 85 100.00%
Phalacroma doryphorum -10.00% 0 0.00%
Dinophysis acuminata 10.00% 84 98.82%
Dinophysis schuettii -10.00% 2 2.35%
Dinophysis diegensis -10.00% 2 2.35%
Dinophysis truncata -10.00% 0 0.00%
Dinophysis dens -10.00% 1 1.18%
Dinophysis ovum 10.00% 82 96.47%
Dinophysis infundibulum 10.00% 80 94.12%
Phalacroma cuneus -10.00% 0 0.00%
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Response
They are unipolar centrics
They have no labiate processes

Their cell wallis known for having internal foramina and external cribra

They have two larger marginal labiate processes

Partial

credit Count Frequency

-20.00%

-20.00%

-20.00%
-20.00%

13

0

4
2

15.29%

0.00%

4.71%
2.35%
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Response Partial credit Frequency

Species 1 -20.00% 0 0.00%
Species 2 25.00% 84 98.82%
Species 3 25.00% 85 100.00%
Species 4 -20.00% 0 0.00%
Species 5 25.00% 84 98.82%
Species 6 -20.00% 0 0.00%
Species 7 -20.00% 4 4.71%
Species 8 25.00% 84 98.82%
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