        EXCELLENT 
    VERY GOOD
         GOOD
            FAIR
          POOR

Thought of  2 or more valid approaches to addressing the assigned or specified problem and effectively argues for method(s) used. Applies method(s) very well; all steps are logical.(Teacher will announce if design arguments are to be presented orally or in writing before expt., or in Discussion after expt.)
Thought of one valid approach and applied it very well. All steps are logical.
Thought of one  valid approach and executes it well. Most steps used seem logical. 
Thought of  at least one valid approach but did not apply it well.
Approach chosen is invalid; experimental design  is illogical; steps taken  do not allow goal to be approached.

Started work  with  trial run(s) or  "quick and dirty" step(s) that give information useful for (re)designing experiment; used new info. wisely.  "Quick" means it uses only a small share of available time. "Dirty" means the data are not "clean" because they were  only approximate. 
Started expt. with useful  Q + D step(s) but did not effectively use  information  obtained to  (re) design expt.
Started expt. with useful first step but it used  up a large share of available time or materials.  

Not obvious from text if any trial runs or Q+D steps were performed. 
First step demonstrated little understanding of goal.
First step demonstrated no understanding of task.

Controlled all possible variables during experiment (except one stated experimental variable) that might affect outcome.

Controlled most variables that might affect outcome of the experiment.

No control group, OR failed to control most variables during the experiment.

Modifications made to initial procedure were important improvements, and  helped approach goal;  OR initial  protocol did not need improvement and all measurements seem to have been made with care.
Most modifications were useful,  OR initial protocol needed only minor improvements. 
Protocol needed major change(s); at least one modification is an improvement in procedures used to reach goal.
Protocol needed major changes;  changes were made in procedure but without obvious improvement.
No changes in procedure although initial protocol needed major improvements; might do the same thing over and over despite lack of progress towards stated goal. 

Measurements not careful.

Budgeted time so that all aspects of task (design, work, analysis,  writing) were very well addressed  in time frame.
Budgeted time so that all  aspects received good attention.
Budgeted time so that most aspects  (design, work, analysis,  writing) received good attention.
Dwelled on some aspects at expense of other parts,  which were poorly done.
Left one or more tasks undone by the deadline.

Conducted adequate number of  replicate experiments and reported data for each.
Conducted an adequate number of replicates but only reported data from one "typical" trial.
Conducted two good replicates for each set of conditions, and reported data for both.
Attempted replicates for at least one set of conditions, OR trials are called replicates, but they were not true replicates because one or more variable(s) changed. 
Attempted no replicate experimentation (no repeat trials).

 Worked cooperatively and safely with partner(s); shared ideas and lab work; if so instructed, also shared analysis and report writing.
Worked safely and worked cooperatively on some aspects of the task.


Worked in a friendly but independent manner; did most of one task while partner did most of another. Worked safely.
Let partner(s) do most of work but participated  if given specific tasks by partner(s).  OR worked unsafely.
Behaved antagonistically;  was not careful with materials, equipment, furniture, or personal property.

Turned in rough draft(s) (as Appendix I) (if required) for each part of report with major improvements made for final draft.
Turned in rough draft(s) of each part of report with good revisions made in each section.
Turned in rough draft for only some sections of the lab report, but good revisions were made.
Recopied first draft for neatness and minor changes; turned in both drafts.
Turned in one draft only, even if rough drafts were written.

Had consistent, excellent attitude while working; cheerfully accepted personal responsibility for work; remained polite and productive under time restraints.

Had  good attitude while  working on the project. Did not cry, whine, sulk, or blame outside causes for lack of progress.

Had poor  attitude;  blamed other people or equipment or supplies for  lack of progress towards goal.  Functioned ineffectively as deadline approached.

  EXCELLENT

    GOOD

    POOR

TITLE clearly, thoroughly, accurately and concisely summarizes experimental goal(s) and/ or outcomes; 

title reflects clear understanding of actual work done (even if that work is different from assigned work).
Title summarizes experimental goals  and/or outcomes but is a bit unclear,  incomplete, inaccurate or general.
Title is relevant but incompletely or ambiguously or too generally describes goals and/ or outcomes of the experiment.
Title mentions  topic but is vague, or general (Ex:"Photosynthesis"), or erroneous (Ex:"Plants mostly use green light"),  reflecting  poor understanding of goals or outcomes.
No title or title is a number (Ex: "Lab #3").

AIM unambiguously, thoroughly, accurately, and succinctly  states actual experimental goal(s), even if goal addressed is different from  assigned goal. INTRODUCTION (if required) provides clear, accurate, relevant, thorough, and concise, background info. to explain why study was conducted. Information sources are cited appropriately and accurately. May include generalized definitions to introduce topic but does not include personalized definitions.
Introductory info. is somewhat unclear, inaccurate, irrelevant, incomplete, and/ or wordy, or uncited.  

Aim statement agrees with rest of report but wording is slightly unclear or inaccurate.

Includes personalized definitions, which belong in M+M.
A paragraph of Introduction to the topic is missing at beginning of report.

Aim statement is present but does not fully agree with work presented in report.  Wording is ambiguous and/ or inaccurate.
Statement(s) reflect(s) little to no understanding of why experiment was done.

Might confuse skills learned with experimental goals (Ex: "The goal of our experiment was to learn to use a pipet and a microscope.")
Report includes no section that is (or could appropriately be) titled "Aim", or "Goal" or "Purpose"  or "Introduction".

Note that Aim= Goal= Purpose, and that an Introduction section, if used, would include an aim statement.

If no Introduction is required, then just a Goal statement is needed.

Hypothesis  (if required) clearly, accurately, and concisely identifies dependent and independent variables and relationship to be tested, as part of first section of lab report.
Hypothesis is clear and accurate but not concise.
Hypothesis does not clearly or accurately describe  relationship being tested or does not clearly specify  both the dependent and independent variables.
Hypothesis is included in the report (perhaps in the Discussion) but is not in the first section (Introduction or Goal).
Hypothesis is required but is not written anywhere in the report.

METHODS AND MATERIALS (M+M) is written  concisely and sequentially in integrated paragraph style (integrates materials and equipment used with the procedure followed).
M+M describes materials  and methods in paragraph style but may tell reader what to do instead of what was done; or re-lists materials;

or is not concise; or has sequential irregularities that make it hard to follow.
M+M tells reader what was done step by step in numbered format.  

Gives complete and separate list of materials.
Gives method in numbered cookbook style i.e. tells reader what to do, step-by-step.  

Lists materials used, but list is incomplete.
Report includes no section that is titled or could appropriately be titled "Procedure", "Methods"  or "Materials and Methods" section. 

M+M includes no Introduction, Results or Discussion. May allude to data to clarify method; may provide formula(s) used and sample calculation(s) if math may not be obvious to reader.
M+M includes introductory information, observations, numerical data, or Discussion to  clarify method.

M+M includes some calculations and raw data for no apparent reason.
M+M includes all calculations and data (that is, Results are misplaced).

M+M: Expt. seems easily repeatable (even if poorly designed) because M+M is thorough and unambiguous;  it tells what was done when and where, and if not obvious to the reader, why it was done.  Includes personalized definitions (Ex: “We defined successful germination as the sticking out of a tiny sprout from the cracked seed even if no further development occurred.”)


Experiment is mostly repeatable based on M+M submitted.  

M+M has a few minor omissions or ambiguities.
Experiment  is mostly repeatable. M+M has a few minor omissions or ambiguities and also describes irrelevant steps, materials, or equipment (Ex: "We dried out a 250 ml  beaker with a brown paper towel before getting water from the tap to rinse our pipet.")


Experiment  is not repeatable based on M+M submitted. Major unknown(s) exist(s) that could alter outcome(s) for a repeat expt.  (For example, you studied reaction rate or development rate and did not report the temperature in the M+M).


No M+M section.

Experimental details are either totally lacking in report or are misplaced into other sections of the report (Ex: temperature used is specified in the Discussion  and  number of trials conducted is given only in the Results section.)

Repeat Above Box
Repeat above
Repeat above
Repeat above
Repeat above

RESULTS section begins with  a  clear, succinct, thorough  and accurate summary of key findings and/ or trends in paragraph form.  Sentences  do not "over-step"  the actual data and none are just procedural statements.
Presents a verbal summary of key trends but is not totally clear, concise or  thorough (fails to summarize some data in words), or accurate (summary statements are not totally supported by data provided  in the lab report).
Sentences focus on data but not on trends;  presents data points in words (Ex: "On Day 1 they were 300 um long, on Day 2 they  were 420 um, and on...") even if these same data are presented in a table or graph.  Trends statements  (if used) are contradicted by data.
Sentences are included in Results section but rather than consisting of summarizations,   they consist mostly of generalized statements and data references (Ex: "Our data are shown in the following tables.")
No sentences are included in Results section of report.

Summary of key findings and/or trends might be  elsewhere in report (for example, misplaced into Discussion section, where interpretations of data belong). 

Sentences in the Results paragraph(s)  refer by number to specific data tables and/or figures that support each key finding and all visual displays of Results are referenced even if report includes only one display. Sentences are written in "point (support)"  style (Ex:"Decreasing the salinity from 32 o/oo to 30 o/oo slowed down development of our urchin larvae (Table 1)".
Sentences refer by number to specific visual displays of Results to support key findings but  not all displays are used for support,  not all appropriate displays are  referenced, or referenced display does not fully support statement made.
Sentences refer in a general way to numbered tables and figures but do not always use data to support statements (Ex: "Our data are shown in Tables 1-3.").  References are wrong (Ex: says Table 2 when means Figure 1).
Sentences in Results section do not refer reader to specific data displays by number (Ex:"Table l") or even to specific data ( Ex: "see data for 5% versus 10%").
No sentences are included in Results section. 

References to  displays  of data and/ or observations might be made elsewhere, such as in Discussion section.

Results section includes a "best choice" visual display for each key trend or observation.

Best choice means displays are accurate, make trends easy to understand and easy to view, use symbols that are easy to distinguish, and show range of data in addition to trends. Graphs, which may display trends more dramatically than tables, should, if used, include lines or curves that appropriately represent trends.
Visual display(s) (=graph, photograph, map, drawing, table) present key trends and observations but presentation is not "best choice", or does not cover all key trends.

If reader must compare two displays, having them on separate pages does not make them easy to view and is not "best choice."
Figures (= photographs, graphs, drawings, maps) or tables (=lists with rows and columns of numbers and/ or words) are accurate but do not readily present trends to the reader.  Might present  exactly the same data in multiple  formats (Ex: both table and graph) rather than choosing.
Provides inaccurate data or inappropriate plots of data, or data lists within the text (instead of separate, numbered figures or tables),

    OR 

includes  raw data without attempts to display data trends 

    OR 

visual displays are irrelevant to Results (Ex: photograph  of self with equipment used).
None. 

RESULTS section includes no data tables, graphs, drawings, or photographs that display  findings.

Visual displays might be included elsewhere in report, such as in M+M or Discussion.

An adjacent, accurate, concise explanatory caption or legend helps  give each display "stand alone" capacity (e.g., it  gives enough details that reader can  know what scientific question was asked and how it was addressed; whether points represent actual data or mean (average) values; whether the  variation shown is the range, standard deviation or other value).
Legends are included but are not adjacent to the appropriate figure/ table, and/ or are not concise or fully complete or accurate (minor omissions).
Captions and/or legends are used   but are not clear, accurate or complete due to major omissions.

OR

Some captions or legends are good but others are of poor quality.
Titles are used instead of captions or legends; titles merely repeat labels from column headings  or axes (Ex: Height of  stem vs. time).

   OR 

Captions or  legends are used but they provide little to no information for the reader (Ex:  "Our data from Expt. 2").
Table(s) and/ or figure(s) anywhere in the report lack legends or captions or titles.

OR 

No visual displays are included in report.

IF used or needed: Graphs   have accurately and uniformly spaced  tick marks, and clear, accurate labels with units on each axis; dependent variable on Y-axis; all data plotted  correctly;  easy to use Key to Symbols; multiple graphs of the same/ similar topic have identical axes so they are easy to compare. Tables  have columns and rows arranged in a useful pattern, have data to be compared listed in the same column, and each row and column has an  accurate and appropriate heading with units.   Drawings or photographs   have parts clearly labelled and scale clearly displayed (if not already specified in the caption).   All data are present, math is correct, and appropriate numbers of significant figures are used.

Displays are mechanically correct but not "user friendly" (Ex: Data are difficult to compare if multiple displays of same topic are in separate tables or in graphs of different sizes and different scales, or data are reported with different exponents, or symbols in Key to Symbols are arranged in reverse pattern from symbols in graph.  Axis labels or column headings are ambiguous.  Table columns could be put into a more useful arrangement. Displays could be consolidated (Ex: put multiple lines on one graph, add breaks in axes if graph has lots of empty space).

Omits:

axis labels

units

Key to  Symbols 

Headings for rows and columns

Data points are incorrectly listed or plotted, or some data are omitted.

Math is incorrect.

Significant figures are not used.

OR 

No visual displays are included in report.

Discusses possible interpretations  of data  and adequately defends conclusion chosen,  and/or defends against alternative interpretations.

Compares actual outcome to hypothesis or expected outcome; justifies expected outcome. Cites sources of info. adequately. 

Conclusion is   consistent with data and science  concepts students should know. 

Says  data "suggest",  "support" or "do not support" but never says  "prove".
Discusses at least one likely interpretation of the data    (Ex: “X seems to increase when Y increases”; “Increase in X appears to be linear because...”) and provides a conclusion that is consistent both with data and relevant science concepts students should know.  Relates outcome to expected outcome, and cites source(s) of information fully and accurately.
Discusses at least one interpretation of data; conclusion is consistent with data but may be  inconsistent with concepts students should know. Discussion may fail to relate outcome to expected outcome or to cite source(s) of information.
Discusses at least one interpretation of data but conclusion is at least partly inconsistent with data.
No discussion of what the data might be telling us; 

OR no Discussion of how actual results compare to expected results; 

OR  conclusion statement is missing or is vague (Ex:"We conclude light does affect the rate of photosynthesis.")

Discusses succinctly and defends well all reasonable sources of uncertainty and uncontrolled variables that may have affected outcome(s).  May refer to controlled variables to interpret outcome but does not explain how each controlled variable was controlled because procedures were already explained in the M+M. 
Discusses most reasonable sources of uncertainty and uncontrolled variables; could be more succinct, but defends most ideas well.
Discusses at least one  reasonable source of uncertainty or uncontrolled variable that may have affected outcome of experiment.

Does not confuse uncertainties of measurement with errors (=mistakes).
Identifies but may not discuss sources of uncertainty and uncontrolled variables;  most choices are unreasonable or so poorly defended they sound unreasonable (Ex:  "Our experiment did not work well because of the full moon and because our calibrated pipettes were not expensive enough."
Does not identify or discuss any sources of uncertainty, or any  variables that should have been controlled but were not (=uncontrolled variables).

May explain how the controlled variables were controlled even if it repeats M+M. 

Well defends several  significant suggestions for future experiment. Ex: what would you change if you could do expt. again with available equipment,  supplies, time frame, and same goal?  What next steps could have been  taken to help reach   goal? May also address what  new expt. would be useful to perform (perhaps to address a new hypothesis)?
Makes  and well defends at least two significant procedural changes  that would improve the experiment if it were repeated.  May discuss one new idea or new goal that could be addressed in future experiments.
Makes and well defends  one significant suggestion for improving the  procedure used in addressing the stated goal (Ex: “Because the seeds needed to be kept wet, we also would put a damp towel on top of the seeds next time, not just under them.")
Makes one or more suggestions but most are unreasonable or inappropriate or poorly defended ("If we did the expt. again we would run 20 trials instead of 15.") or vague ("We would design a better procedure and be more careful.")
No suggestions for an improved or better procedure for addressing the stated goal if the experiment were repeated with the same available equipment, supplies, and time. 

Discusses and evaluates work without reference to insufficient time, inadequate equipment or supplies, unclear expectations,  or difficult co-workers. Accepts responsibility for outcome of work.

Does no direct  whining, but writing includes one or more masked complaint(s) (typically about time or materials) as excuses for non-exemplary work (Ex: "We did not make time in our procedure to stir the solution before we used it.")

"Whines" in writing instead of accepting responsibility

for outcome of work.   Places blame on external causes (Ex: "Because of time constraints, we could not do more than two trials.")

CONCEPTS: All aspects of task (design, lab or field work, analysis, and writing)  show excellent understanding of scientific concept(s) involved.
 
All aspects of task show good understanding of scientific concept(s) involved. 

Some statements are false or sufficiently ambiguous to suggest key concept has not been mastered.

Lab work and report show no understanding of key scientific concept(s) involved.

Other expectations are all met:   LIST
1. only metric units are used

2. all spelling and punctuation are accurate.

3. all subjects and verbs agree.

4. all pages are consecutively numbered in the correct order.

5. Any additional questions provided or topics for discussion required by the teacher are accurately and thoroughly addressed.

6. Report is typed.

Other expectations (see List) are partially met.

 Ex:uses both metric and nonmetric units;misspells some words, hand writes report.

Other expectations (see List) are not met. Ex: uses only nonmetric units, has many words misspelled, and questions provided by teacher were not addressed.
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