DATA ORGANIZATION - Darcy Henderson, February 2002


Basic Rules:

Project Planning Stage

1. Make sure the data you collect, or derived variables you calculate, are the correct measurements necessary to test your hypotheses.

2. The type of data collected, or derived variables calculated, will limit statistical analysis possibilities.

3. Field/Laboratory forms for recording data should be easy for others to understand, and facilitate entry into a spreadsheet or database file.

Data Entry Stage

4. Digital data files should be similar in format to field/laboratory forms for ease of data entry and for others to understand. MS Excel is easy to manipulate for data entry, but MS Access may be useful if more than one person enters data (standardized data entry form can be created), or more than one person accesses data (standardized queries and indexes for data extraction).

5. Use sample and variable labels that are fewer than 8 characters, to facilitate data file use in all statistical analysis software.

6. Maintain a list of abbreviated sample and variable labels with associated definitions or longer titles, for others to understand your labeling system.

Exploration, Analysis and Presentation Stage

7. Master versions of digital data files should remain unaltered, and manipulated copies of files should always be saved.

8. Use file names that include the date the file was last manipulated, or version number, to keep track of changes over time.

9. Create file folders for multiple statistical analysis output, for the same data set.

10. Create appropriate graphics for data presentation that present biological information (means, standard errors, coefficients) and statistical information (sample size, test performed, actual or critical P values) in the simplest form possible.

11. Use trend lines, or connector lines, when these are appropriate (not always).

Types of Data (Collected or Derived) and Transformations (dashed lines)

Categorical




Non-categorical


Continuous

Discrete


Ratio

Interval

Ordinal

Binary



Field Forms

Always include:

Your Name and Contact Information - in case a form is lost and found.

Date(s) data was collected and entered onto the form.

Name of the observer - to facilitate statistical analyses of observer bias later on (if necessary).

General Format:

If possible, list sample numbers as ROWS and response variables as COLUMNS.

All statistical analysis software accepts data in this format, and collecting it this way

reduces the need for data manipulations and possible data entry errors later on

If possible, use abbreviated variable names (8 character maximum) on forms.


Variable names will fit into spreadsheets much easier, and statistical analysis software 

may limit the number of characters to 8 anyway.


From the start, create a list of abbreviations and full names for variables and make 

yourself, and any assistant, familiar with the list (your new language).

STICOM
Stipa comata (needle and thread)

PICGLA
Picea glauca (white spruce)

CLAPYX
Cladonia pyxidata (Pixie cup lichen)

Data Files

Examples
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2 Hanna 4 1 1A Burn*Herb. 515 140 15 36.0 435 5.0

3 |01COND01 Hanna 4 1 2A Burn*Herb. 66.0 38.0 40 220 30.0 40

4 Hanna 4 1 3A Burn*Herb. 740 29.0 20 43.0 26.0 0.0

5 Hanna 4 1 4 A Burn*Herb. 715 320 145 250 285 0.0

6 Hanna 4 1 5A Burn*Herb. B1.5 230 B85 30.0 365 20

7 Hanna 4 2 B A Burn*Herb. 53.0 200 120 21.0 420 5.0

8 Hanna 4 2 7A Burn*Herb. 71.0 230 120 36.0 28.0 10

9 Hanna 4 2 8 A Burn*Herb. 68.0 30.0 40 340 30.0 20

10 Hanna 4| 9A Burn*Herb. 740 51.0 40 18.0 250 10

11 |01CONDD2 Hanna 4 2, 10A Burn*Herb. B0.5 27.0 55 28.0 385 10

12 Hanna 4 3 1A Burn*Herb. 64.0 240 9.0 31.0 30.0 6.0

13 Hanna 4 3 12A Burn*Herb. 65.0 320 8.0 250 26.0 9.0

14 |01COND03 Hanna 4 3 13 A Burn*Herb. B35 26.0 55 320 325 40

15 Hanna 4 3 14 A Burn*Herb. 545 28.0 05 26.0 315 140

16 Hanna 4 3 15 A Burn*Herb. 50.5 21.0 35 26.0 455 40

17 Hanna 4 4 16 A Burn*Herb. 44.0 340 9.0 0.0 56.0 0.0

18 Hanna 4 4 17 A Burn*Herb. 36.0 29.0 7.0 0.0 64.0 0.0

19 Hanna 4 4 18 A Burn*Herb. 330 230 120 0.0 B67.0 0.0

20 Hanna 4 4 19 A Burn*Herb. 625 250 285 9.0 365 10

21 |01CONO04 Hanna 4 4 20 A Burn*Herb. 43.0 240 16.0 9.0 51.0 0.0

2 Hanna 4 1 1B Herbicide B45 8.0 535 230 135 20

23 Hanna 4 1 2B Herbicide 69.0 5.0 52.0 140 30.0 10

24 Hanna 4 1 3B Herbicide 62.0 250 9.0 28.0 330 5.0

25 |01CONO05 Hanna 4 1 4B Herbicide B84.0 35.0 5.0 44.0 11.0 5.0

P Hanna 4 1 5B Herbicide 60.0 40.0 6.0 140 220 180

27 Hanna 4 2 6B Herbicide 70.0 16.0 180 36.0 30.0 0.0

28 Hanna 4 2 7B Herbicide 62.0 185 11.0 320 36.0 20

29 Hanna 4 2 8B Herbicide B61.0 205 20 29.0 37.0 20

30 |01CONO0G Hanna 4 2 9B Herbicide 60.0 44.0 30 130 36.0 40

31 Hanna 4 2 108 Herbicide 54.0 100 9.0 35.0 37.0 9.0

32 Hanna 4 3 1B Herbicide 66.0 340 21.0 AEI 340 0.0 =
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Above is a subsample file, listing the data for each individual subsample point collected from the field.  A portion of the subsamples had additional data collected (in this case soils and seedbank), and those particular subsamples have a unique code in the left hand column.  Through a sort, these subsamples with additional data can easily be copied and pasted elsewhere prior to analyses.

Data Files

Examples
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1 |site |Block [Pos_IPlotHam  Treat# SoilpH  (gim2) %) Cover (%) Cover (%) Cover (%) Cover (%) Cover (%) Rich.(grass) (forbs&Shrubs) Sand (%)
2 |Brooks TA mow 1 B.5 474.3 26.5 215 08 36 545 19.0 1 3

3 |Brooks 1B bum 2 5.7 498.5 38.7 333 19 36 475 138 3 2

4 |Brooks 1C graze 3 6.0 466.7 385 295 25 6.6 46.1 155 1 2

5 |Brooks 10 control 4 6.4 5255 266 17.2 5.3 45 539 196 1 3

B |Brooks 1E burm*herbici 5 6.0 4386 253 162 41 49 59.9 149 3 2

7 |Brooks 1F herbicide B 59 892.4 40.2 339 5.1 14 46.8 46.8 1 2

8 |OMB 2E mow 1 76 280.2 147 132 14 0.4 77.7) 7.7 2 4

9 |OMB 2B bum 2 6.2 4325 31.4 189 24 101 47.3 213 4 4

10 | OMB 2/C graze 3 6.4 336.1 340 189 19 131 59.2 6.9 3 3

11 |OMB 2A control 4 B.5 4438 305 20.2 29 7.4 58.7 109 3 3

12 |OMB 2D burm*herbici 5 B.7 346.1 213 156 18 32 69.9 B89 3 2

13 | OMB 2F herbicide B B.5 705.9 19.4 142 21 30 785 22 2 3

14 | Onefour 3E mow 1 6.9 340.4 165 163 0.0 0.0 83.2 0.4 2 1

15 | Onefour 3C bum 2 7.4 B66.4 142 141 0.0 0.0 85.8 0.1 3 0

16 | Onefaur 3D graze 3 6.9 454.4 1786 166 0.4 02 B1.6 08 2 2

17 | Onefaur 3B control 4 B.7 9726 142 142 0.0 0.0 86.3 0.1 2 0

18 | Onefaur 3A burm*herbici 5 7.0 596.6 134 134 0.0 0.0 B86.5 02 1 0

19 | Onefaur 3F herbicide B 6.9 240.1 143 143 0.1 0.0 85.2 06 1 1

20 |Hanna 4F mow 1 6.1 564.3 B61.9 331 8.4 20.4 276 102 4 B

21 |Hanna 4E bum 2 6.4 B41.6 55.1 206 127 213 416 34 4 7

22 |Hanna 4D graze 3 6.0 853.5 B6.7 358 196 100 30.0 33 B 14

23 |Hanna 4C control 4 6.0 682.9 55.3 40.3 49 9.4 43.0 17 B 10

24 |Hanna 4 A burm*herbici 5 6.2 B14.5 58.7 27.7) 8.4 26 38.4 30 5 10

25 |Hanna 4B herbicide B 6.1 B612.4 56.8 222 1486 182 40.1 32 5 10
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Above is an experimental unit file of the same data as previous.  Many of the columns represent means of subsamples for previously listed variables.  Some of the columns represent new variables that were measured only on bulked subsamples (i.e. pH).

Most statistical analyses will be conducted with this much smaller experimental unit file.  Analyses that require a measure of subsample variation, will utilize the subsample file.

Derived Variables

When you collect data that must be mathematically transformed into the desired variable (i.e. soil samples that are analyzed for a chemical constituent, then are reported as mass/volume), you are working with derived variables.

Commercial labs, given no direction by you, may provide a dataset that requires immense amounts of time transposing, sorting and reworking.  Set up a spreadsheet ahead of time, instructions for the spreadsheet setup and provide that with the samples to be analyzed.  This way, the commercial labs can provide you with the most efficient service possible.

Maintain an original datafile with all the equations – DO NOT DELETE THIS FILE AFTER COPYING AND PASTING THE FINAL VALUES.  It is always possible an error was made in the equations used to calculate the derived variable.  You may have to redo the entire dataset, if the original file is not maintained.

Naming and Organizing Data Files and Folders

Research


2000 Data

Having folders for different years assumes data is not structured





for repeated measures or time-trend analyses.

2001 Data


Control Project
Each investigation/experiment should have its own folder

Invasion Project

Subsample_Raw.xls

Master files that list every sample point, and

ExpUnit_Raw.xls

or experimental unit, with every variable.

Soil Lab Analyses

These can be saved as *.dbf files also.

Vegetation Analyses


PairedT_Oct13.xls

Similar analyses conducted on same

PairedT2_Oct13.xls

data, but altered somehow, should

PairedT_Nov30.xls

reflect the version and time modified
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