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CASPiE:

Introduce an authentic research experience into 
freshman and sophomore course laboratories

This requires authentic assessment
and, because we are offering the research experience 
as a course, evaluation.

(Here we talk about assessing the student product, 
not the program.)



Assessment:  How are we doing?

Formative assessment:  What are we doing and 
how can we improve it?

Summative assessment:  What have we done?

"When the cook tastes the soup, that’s formative 
assessment; when the customer tastes the soup, 
that’s summative assessment"  

Black (cited by Brookhart, 1999)

Evaluation:  What is it worth?

Appropriate assessment Appropriate assessment 
& evaluation& evaluation



The National Science Education Standards (1996) 
identify two factors characteristic of appropriate 
assessments: 

The assessments are authentic, i.e. they 
approximate the learning situation. 

The assessments use a variety of 
measurements to document outcomes. 

After the assessment an instructor then evaluates, 
i.e., assigns a value to the outcomes. 

Appropriate assessment Appropriate assessment 
& evaluation& evaluation



Authentic research experiences cannot be assessed 
with fill-in-the-blank and short-answer answer sheets.  
If a research experience is authentic we do not know 
the ultimate outcome or the experimental route to that 
outcome.  Thus, we cannot design such answer 
sheets and we cannot grade a numerical answer as 
right or wrong.

We do, however, understand appropriate experimental 
design and protocols and we can assess these.

Appropriate assessment Appropriate assessment 
& evaluation& evaluation



Research timelineResearch timeline

Formative assessment of 
process, results, & analysis

Occasionally, 
summative assessment &

evaluation

Summative assessment:
author

Evaluation:
reviewers
readers
faculty

Publication

Periodic discussions  &  Group meetings Presentation

(Review progress)       (Present progress) Final oral



Discussion with group or research director

Laboratory notebook

Research report

Manuscript

Oral presentation

Poster presentation

Graduate student productsGraduate student products



CASPiECASPiE timelinetimeline

In lab notebook In report

Literature Lab Prep Lab Work Analysis Report

Formative assessment:

Group work, PLTL, instructor feedback

Summative assessment:

Instructor evaluation of 
lab notebook, report, presentations

Evaluation:
Use lab notebook, report, and/or

presentation  rubrics

PLTL



Rubric:

A set of  

criteria for objectives
degrees of quality 
instructor’s value of each degree of quality

What is a rubric?What is a rubric?



Rubric for one objective in a report:

Objective:  Correct spelling and grammar

What is a rubric?What is a rubric?

Degrees of quality Value

All grammar & spelling 
correct

4 pts

Only 1 or 2 errors 3 pts

3 errors 2 pts

4 errors 1 pt

More than 4 errors 0 pts



Writing rubricsWriting rubrics

1. Identify the objectives.
2. List the items to be evaluated.
3. Describe and evaluate degrees of quality (often 
in a grid), starting with the best and worst quality 
and then filling in the middle.
4. Share with students before they complete the 
assignment so they understand the criteria for 
evaluation.
5. Use to evaluate student work to determine if 
they have met the objectives.



Grading the lab notebookGrading the lab notebook

Three principal sections
•Preparation for Lab

•introduction
•outline of experiment
•prelab calculations

•Data and Results 
•flow of experiment
•quantitative & observational data
•lab product

•Post-lab Summary / Discussion
•data analysis
•summary



Rubric for grading a lab notebookRubric for grading a lab notebook

Objectives and items to be evaluated

Degrees of quality
Value



Rubric for grading a lab notebookRubric for grading a lab notebook



Rubric for grading a lab notebookRubric for grading a lab notebook



Rubric for grading a lab notebookRubric for grading a lab notebook



Rubrics evolve as expectations changeRubrics evolve as expectations change

For the module Phytochemical Antioxidants with Potential Health 
Benefits in Foods the first three weeks are used for training.

Week 1:  prepare reagents to be used in the next lab to estimate total 
antioxidant activity, to prepare and store reagents for ascorbic acid 
analysis, and to conduct a spectrophotometric measurement of the 
radical cation ABTS*, the key for conducting the TEAC assay. 

Week 2:  become familiar with the chemistry and procedures for 
measuring total antioxidant activity using the Trolox Equivalent 
Antioxidant Capacity (TEAC) method. 

WEEK 3:  become familiar with the chemistry and procedures for 
measuring ascorbate concentration and to become familiar with the 
use of high pressure liquid chromatography with complex mixtures. 



Rubrics evolve as expectations changeRubrics evolve as expectations change

We have found that students may not take these training activities 
seriously because there is no weight on results in the rubric.

The rubric will be modified to include a precision component during the 
first three weeks.



The final report will be written in the style of a publication in a 
primary research journal.  In general research journal articles 
consist of the following sections:

Title
Abstract
Introduction
Experimental Details or Theoretical Analysis
Results
Discussion
Conclusions and Summary
References

The content of each of these sections is described in the 
document from the American Chemical Society (ACS) web site.

The research reportThe research report



Grading rubric for a research reportGrading rubric for a research report



Grading rubric for a research reportGrading rubric for a research report



Grading rubric for a research reportGrading rubric for a research report



Score sheet for a research reportScore sheet for a research report



Rubric for presentationsRubric for presentations

Oral Presentation Rubric Possible 
Points

Provided depth in coverage of topic. 10 

Presentation was well planned and 
coherent. 

10

Presenters were models of thoughtfulness. 
Personal experience integrated where 
relevant and appropriate. Explanations 
and reasons given for conclusions. 

10

Communication aids were clear and useful. 
Handout was useful for others interested in 
topic. 

10

Bibliographic information for others was 
complete. 

10



Rubric for presentationsRubric for presentations



1. Identify the objectives.
2. List the criteria to be evaluated.
3. Describe and evaluate degrees of quality.
4. Share with students before the assignment.
5. Evaluate student work to determine if they have 
met the objectives.

SummarySummary
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