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South Carolina Oyster Restoration and Enhancement

Overview of SCORE Program

Purpose:

To restore and enhance oyster habitat by planting recycled oyster shells in
the intertidal environment to form new, self-sustaining oyster reefs—all with
the help of volunteers.

Lead organization:

South Carolina Department of Natural
Resources (SCDNR)

Partners:

» Various school and community
volunteer groups

* Numerous local, state, and federal
funding partners
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South Carolina Oyster Restoration and Enhancement

Overview of SCORE Program

Program components:

» Qyster shell recycling

» Oyster reef building

» Oyster reef monitoring
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South Carolina Oyster Restoration and Enhancement

Overview of SCORE Program
NOAA Coastal Services Center Support:

‘alunteer Form

1 Bo. ¥ i South Caralina Oyster
b Fundlng ¢ ! Restoration and Enhancerment | g

® scorE

» Services

Project

Description : .
Water Monitoring

Background

— Outreach support tnformation

0 Water monitoring is performed at restoration sites throughout the wear by
Restoration

trained volunteers. Yolunteers collect data on pH, dissolved oxygen, salinity,

5 temperature, and water clarity, and then enter those data into an on-line
H Water database.
— Web site development

Enter/¥iew IE
Data collected in the ﬂeld

e-Learning e 1 provides volunteers, students, and the public with an interactive

— Content development Bosutbees vironment for understanding estuarine water guality and how it is

measured by the SCORE program,

Yolunteer . . N . . . .
Opportunities Resources provides links to volunteer monitoring materials, including sampling

D ) MUE pratocols, as well as links to useful information on water quality and volunteer
— Data management Educationa L
System development Related

Information

Partners

Media Gallery SCODNR Shell Recycling Prograrm | SCONR Shellflsh Research Home

— D|g|ta| training product NOAA Community-bazed Restoration Pragram | 10 Cos g

Far more information on the SCORE program, contact Mancy Hadley (843,953,9841) or Laren
eve Opl I lent Coen [(843,953.9152) with the South Carolina Departrment of Matural Resources (SCDNR).
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South Carolina Oyster Restoration and Enhancement

The Product:

* Informs about water
guality characteristics
important to
oyster health

* Interactively
demonstrates how to
measure those water
guality characteristics

NOAA Coastal Services Center
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Overview of Digital Training Product

Quit Module

SCORE Water Quality Monitoring

Home
Teacher Resources

Welcome! You have entered a tutorial on water

guality monitoring used by the South Carolina Oyster | §
Restoration and Enhancement (SCORE) program, '
which works with volunteers to rejuvenate oyster

habitat in the state. This tutorial explains to SCORE
volunteers, students, and the public several water
quality characteristics that are important to
understanding oyster reefs, as well as explanations

of methods used by the SCORE program to measure '
these characteristics. This tutorial covers the .
following:

Water Quality Characteristics
= Water Clarity
« Water Temperature
=pH
« Dissolved Oxygen
« Salinity

Measuring Tools
« Secchi Disk
« Thermometer
» pH Pen
- Dissolved Oxygen Kit
* Refractometer

' Begin Tutorial |

This tutorial can be navigated using
a mouse or the keys on a keyboard.



South Carolina Oyster Restoration and Enhancement

Defines water quality characteristics

SCORE Water Quality Monitoring

Overview of Digital Training Product

Home
Teacher Resources

Understanding Dissolved Oxygen
What is dissolved ox}rgen?

Dissolved oxygen {DO) refers to microscopic
bubbles of gaseous oxygen (O:) that are mixed
in water and available to aguatic organisms for
respiration—a critical process for almost all
organisms.

Primary sources of DO include the atmosphere
and aguatic plants.

I Surface waters, which are in contact with the
atmosphere, absorb oxygen from the air.

I Aquatic plants release oxygen into the water
as a byproduct of photosynthesis.

NOAA Coastal Services Center
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South Carolina Oyster Restoration and Enhancement

Overview of Digital Training Product

SCORE Water Quality Monitoring

Explains how water quality characteristics are measured

Home
Teacher Resources

NOAA Coastal Services Center
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Understanding Salinity
How is saliniw measured in numbers?

Salinity is typically measured as a concentration
of grams of salt per kilogram of water (g/kg). For
example, the average concentration of salt in
seawater is about 35 g/kg. In other words, there
are 35 grams of salt dissolved in 1 kilogram of
typical seawater.

This guantity is usually expressed as the
measure of parts salt per thousand parts
seawater (ppt or %u). For example, 35 grams of
salt dissolved in 1 kilogram of seawater is equal
to 35 parts of salt dissolved in 1000 parts of
seawater, or 35 ppt.

The main salt in seawater is sodium chloride
{(NaCl), also known as common table salt.

] Back

1kg of seawater

Pure Water
965.1g

Total Salts
34.9g

Chloride (CI)
19.29

Sodium {Na®)
10.7g



South Carolina Oyster Restoration and Enhancement

Overview of Digital Training Product

Explains importance of water quality to aquatic life

SCORE Water Quality Monitoring Home

Teacher Resources

Understanding Dissolved Oxygen
The impor‘tance of dissolved oxygen

DO Concentrations
for Estuarine and Marine Waters

anoxic Typical range at SCORE sites

0 1 2 3 4 5 & T 8 9
mg/lL mg/L mg/L mg/lL mg/lL mg/lL mg/L mg/lL mg/L mgiL

T
hypoxic

anoxic hypoxic
| without oxygen I low in oxygen
| aguatic life not supported | adverse biological effects
frequently observed

E of 23

NOAA Coastal Services Center

LINKING PEOPLE, INFORMATION, AND TECHNOLOGY



South Carolina Oyster Restoration and Enhancement

Overview of Digital Training Product

Explains natural influences on water quality

SCORE Water Quality Monitoring Home

Teacher Resources

Understanding Water Temperature
Natural influences ¢nh water temperature [SE&SOHS]

As you might imagine, water Bowens Island

temperature is influenced by Water Temperature

Winter
season. == YWater Temperature

| During the summer, water
temperatures are highest.

| During the winter, water
temperatures are lowest.

Water temperature at SCORE
restoration sites ranges from
less than 10°C during the
winter to 30°C or higher
during the summer.

Water Temperature [*C)

0=y T T T T T T T
022003 052003 082003 1172003 022004 OS2004 0202004 1102004
Date of Measurement

] Back 9 of 15 Hext [ ]
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South Carolina Oyster Restoration and Enhancement

Overview of Digital Training Product

Explains how human actions influence water quality

SCORE Water Quality Monitoring Home

Teacher Resources

Understanding Dissolved Oxygen
Human influences on dissolved oxygen (hutrient pollution)

Nutrient Pollution : 5
\\

Honpoint Source

o Point Source III
(5] > e e

R P -
Stormwater Runoff ¥ am Industrial Pollution

|' Flay ! Replay |

19 of 23
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South Carolina Oyster Restoration and Enhancement

Overview of Digital Training Product

lllustrates measuring tools and demonstrates their use

SCORE Water Quality Monitoring ome SCORE Water Quality Monitoring

Measuring Salinity Measuring Salinity
Identifying a refractometer and its parts Procedures

librati
Calibration Screw Daylight Plate

Focus

Eyepiece /
\

Main Prism
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South Carolina Oyster Restoration and Enhancement

Overview of Digital Training Product

Interactively simulates procedural steps and requires user input

SCORE Water Quality Monitoring Home I) SCORE Water Quality Monitoring Home

Teacher Resources = Teacher Resources

Measuring Salinity Measuring Salinity
Procedures Procedures

Try it yourself! Try it yourself!

Click on the arrows to twist the eyepeice until the graduations in the circular field Determine the salinity by reading the boundary between the blue and white portions
are in focus. Click on the Continue button when you are ready to move on. in the refractometer field. Be sure to use the parts per thousand (%) salinity scale,
which goes from 0 to 100. Enter and check your answer below.

3o | Check Answer |

Correct! Good johl

Continue ] Continug ]
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South Carolina Oyster Restoration and Enhancement

Product Evaluation: Purpose

The purpose of the evaluation was to gauge how effective the product has been with:

» Helping SCDNR staff members train and prepare SCORE volunteers to measure
water quality.

» Educating SCORE volunteers and the public on water quality characteristics that are
important to understanding oyster habitat.
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South Carolina Oyster Restoration and Enhancement

Product Evaluation: Methods

Product success examined on five levels:

1.

ok wb

Product usage — Is the product being used?

User reaction — Is the product well received and considered useful?

Learning results — Are product users gaining knowledge?

Behavior in the field — Are behaviors in the field changing?

Business impacts — Are day-to-day volunteer program operations improving?

Evaluation methods included:

Time period of data analysis:

NOAA Coastal Services Center
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Web log analyses

Surveys

Pre-test / post-test assessments
Field observations

October 2005 - February 2006 (5 months)




South Carolina Oyster Restoration and Enhancement

Product Evaluation: Level 1 Results
Level 1 — Product usage

« Web log (usage) analysis: (excludes NOAA and SCDNR URL'’S)
— Unique visitors (IP Addresses): 951
— Loyalty (repeat visitors): 178
— Pages visited: 3,620
— Unique files downloaded: 42
— Total files downloads: 2,737
— Time on-line: 60+ minute sessions accounted for 75 percent of total pages visited

 On-line surveys:
— User survey (no responses)
— Teacher survey (two high school and one middle school science teachers)

* Volunteer survey:
— Four out of 18 adult volunteers surveyed had completed the tutorial
— Five out of five volunteer school groups had completed the tutorial

 Product evaluation participants:
— 118 students

— Four teachers
NOAA Coastal Services Center
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South Carolina Oyster Restoration and Enhancement

Product Evaluation: Level 2 Results

Level 2 — User reaction

* On-line teacher survey:

— All three teachers/respondents “agreed” or “strongly agreed” that the tutorial:
» Covers topics adequately
» Contains information at the appropriate scientific level
* Makes appropriate use of Web technology
* |s easytouse
* Should be recommended to others

— “Absolutely amazing program—copyright it now and sell it in a textbook/pamphlet form.”

« Teacher e-mail responses:

— “Any teacher or citizen volunteer who has privilege to this module should be very grateful for all
the time and work put into the program. Itis so clear and flows so logically from one point to
another, we just can't say enough about how much we are impressed and how much we like it.”

* Unsolicited student responses:
— Most found the material interesting, easy-to-understand, and useful.

NOAA Coastal Services Center
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South Carolina Oyster Restoration and Enhancement

Product Evaluation: Level 3 Results

Level 3 — Learning results

o Self-assessments
— On-line survey (no responses)

* Pre-test vs. post-test evaluations
— 118 Participants

NOAA Coastal Services Center
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South Carolina Oyster Restoration and Enhancement

Product Evaluation: Level 3 Results

Level 3 — Learning results (pre-test / post-test results)

Average Test Scores and Average Percent Increase
in Test Scores for All Participants (n=118)

‘— Pre-Test ——1 Post-Test —a— Percent Increase ‘

80%

70%

60% £ 59%
2
é 0% ’_Ol/_l
T o000 43% 44% /+45/° 43%
) 0 |
& 32%
§ 30% -
<

20% -

10% -

0% - ‘

Overall Water Clarity Water pH Dissolved Oxygen Salinity

Temperature

Content Category
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South Carolina Oyster Restoration and Enhancement

Product Evaluation: Level 3 Results

Level 3 — Learning results (pre-test / post-test results)

90%

Average Test Scores and Average Percent Increase
in Test Scores for Participants in Grades 4-8 (n=7)

‘ mmmm Pre-Test —— Post-Test —a— Percent Increase ‘

80%

70% -
60% -
50% -

40% - 40%

Average Results

30% -
20% -
10% +

0% -

75%
\ 64%

47% 47%

Overall Water Clarity Water pH Dissolved Oxygen Salinity

Temperature

Content Category
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South Carolina Oyster Restoration and Enhancement

Level 3 — Learning results (pre-test / post-test results)

Product Evaluation: Level 3 Results

80%

Average Test Scores and Average Percent Increase
in Test Scores for Participants in Grades 9-12 (n=108)

mm Pre-Test —— Post-Test —a— Percent Increase

70%

60%

50%

45%

40% -

57%

45%

30% -

Average Results

20% -

10% -

0% -
Ovwerall

33%

45%

47%

Water Clarity =~ Water Temperature

Content Category

pH

Dissolved Oxygen Salinity
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South Carolina Oyster Restoration and Enhancement

Product Evaluation: Level 3 Results

Level 3 — Learning results (pre-test / post-test results)

Average Test Scores and Average Percent Increase
in Test Scores by Grade Level

‘ mmmm Pre-Test —— Post-Test —a— Percent Increase ‘

n=3
90%
80% -
70% - n= 108
n=7
2 60%
=}
8 50% -
vd
) 45%
2 40% - 40%f— —
3]
Z 30% -
20% | 22%
10% -
0% - ‘
Grades 4-8 Grades 9-12 Post Secondary / Adult
Grade Level
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South Carolina Oyster Restoration and Enhancement

Product Evaluation: Level 3 Results

Level 3 — Learning results (pre-test / post-test results)

90%
80%
70%
60%
50%
40%
30%
20%
10%

Percent Increase

0%
-10%

Average Percent Increase
in Test Scores by Grade Level

‘—-—Grades 4-8 —m— Grades 9-12 —a— Post Secondary / Adult ‘

AN

/N

ﬁ:7—<n—\\/ 7 T
= v
Owerall Water Clarity Water Temperature pH Dissolved Oxygen Salinity
Grade Level
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South Carolina Oyster Restoration and Enhancement

Product Evaluation: Level 4 Results

Level 4 — Behavior in the field

» Before and after field comparisons
— Data collection (protocols and technique)
— Data accuracy

» Field participant survey
— Self perception of change

« SCDNR staff member survey
— Staff member perception of change in volunteers

NOAA Coastal Services Center
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South Carolina Oyster Restoration and Enhancement

Product Evaluation: Level 4 Results

Level 4 — Behavior in the field (before and after field comparisons)

Procedure

 Who:
— Four groups of ninth grade students (two to three per group)

 Month 1:
— Completed background portion of training product
— Received on-site, instructional field training

 Month 3:
— Students measure water quality (first time — “before”)
— Completed instructional portion of training product

 Month 4:
— Students measure water quality (second time — “after”)

NOAA Coastal Services Center
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South Carolina Oyster Restoration and Enhancement

Product Evaluation: Level 4 Results

Level 4 — Behavior in the field (before and after field comparisons)

* Results
— Data collection: some things improved, some things got worse
— Data accuracy: some things improved, some things got worse

 Notes
— Three out of four groups did not use written protocols
— No practice between “before” and “after” period
— Initial field training seemed significantly improved

« Qutcomes
— Laminated, abbreviated protocols should be included with the field equipment
— Teachers and trainers should stress importance of reading protocols

NOAA Coastal Services Center
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South Carolina Oyster Restoration and Enhancement

Product Evaluation: Level 4 Results

Level 4 — Behavior in the field (field participant survey)

After having completed the digital tutorial, | can more easily
identify the different parts and functions of the monitoring tools.
n=9
8
7
0 61
[¢}]
[%)]
c
o 5
o
[%)]
(]
T g
o
23
:
Z 2
1 _
S IC . E— \
Strongly Disagree Neutral Agree Strongly Agree
Disagree
Response
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South Carolina Oyster Restoration and Enhancement

Product Evaluation: Level 4 Results

Level 4 — Behavior in the field (field participant survey)

After having completed the digital tutorial,
I now have a better understanding of how to properly handle the

monitoring tools and equipment.

n=9

Number of Responses
w

2

1 _

L
Strongly
Disagree

g

Disagree Neutral Agree

Response

Strongly Agree
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South Carolina Oyster Restoration and Enhancement

Product Evaluation: Level 4 Results

Level 4 — Behavior in the field (field participant survey)

After having completed the digital tutorial,
I now have a better understanding of how to properly store the
monitoring tools and equipment.

n=9

g I

Number of Responses

.
1oa 9 B

Strongly Disagree Neutral Agree Strongly Agree
Disagree

Response
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South Carolina Oyster Restoration and Enhancement

Product Evaluation: Level 4 Results

Level 4 — Behavior in the field (field participant survey)

After having completed the digital tutorial, it is now easier for me
to recognize when water quality measurements are erroneous
due to malfunctioning tools or equipment, and not user error.

n=9

8

7 _
® 6
n
c
25
(%]
[0}
T4
o
2 3
S
>
z 2

N | |

O @ T @ T T T

Strongly Disagree Neutral Agree Strongly Agree
Disagree
Response
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South Carolina Oyster Restoration and Enhancement

Product Evaluation: Level 4 Results

Level 4 — Behavior in the field (field participant survey)

| feel more confident about measuring water quality
after having completed the digital tutorial.

n=9

Number of Responses

1
g

Strongly Disagree Neutral Agree Strongly Agree
Disagree

Response
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South Carolina Oyster Restoration and Enhancement

Product Evaluation: Level 4 Results
Level 4 — Behavior in the field (SCDNR staff member survey)

 Have there been fewer errors found in volunteer collected data?
— 2002 and 2003 (pre-tutorial) = ~10 percent error rate
— 2004 and September 2005 (pre-tutorial) = ~5.5 percent error rate
— October 2005 to March 2006 (post-tutorial) = ~2 percent error rate***

***0Only 11 percent (or 31 records) of “post-tutorial” data was entered by those who had
completed the tutorial. No errors were found in that 11 percent.

« Have there been fewer problems with improper care and storage of
monitoring equipment?
— No noticeable difference

NOAA Coastal Services Center
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South Carolina Oyster Restoration and Enhancement

Product Evaluation: Level 5 Results

Level 5 — Business impacts (SCDNR staff member survey)

 Has the number of volunteer requests for technical assistance decreased?
— About the same, very few to begin with

 Has the average time required to conduct field training decreased?
— Yes, generally quicker and more productive training sessions

 Any other observations?

— Volunteers seem to have a better understanding of why we are concerned with
monitoring water quality.

NOAA Coastal Services Center
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South Carolina Oyster Restoration and Enhancement

Product Evaluation: Conclusions

Levels 1 to 5 — Product success:

1. Product usage — Is the product being used?
Yes, by volunteers and school groups

2. User reaction — Is the product well received and considered useful?
Yes, particularly by teachers (limited student/volunteer feedback)

3. Learning results — Are product users gaining knowledge?
Yes, all ages and backgrounds

4. Behavior in the field — Are behaviors in the field changing?
Yes / No (subjective vs. objective)

5. Business impacts — Are day-to-day volunteer program operations improving?

Yes, generally quicker and more productive training sessions

NOAA Coastal Services Center
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