
Student Learning
and Assessment

Applying Education-Research to Improve 
Student Learning –see Mind, Brain, and Education

General Education Assessment Program - XLS

 Program-level Assessment –TracDat

Grades: What constitutes an A, B, C, D, F?

http://www.wiley.com/bw/journal.asp?ref=1751-2271


Applying Education Research to 
Improve Student Learning

R. Philbin, 
drawn heavily 
from Redish
[2003]



Constructivism Principle
 Individuals build their knowledge by making 

connections to existing knowledge, creating links 
to the information they receive.

 Learning is a growth, not a transfer.  It takes 
repetition, reflection, and integration to build 
robust, functional knowledge.

When a student asks a question, answer with a 
question that probes assumptions

 This takes longer than just answering, but gives the 
student the opportunity build the meaning

 You’ll learn about your student’s assumptions



Change Principle
 It is easiest to learn what we almost know.
 Much of our learning is done by analogy.

 “Touchstone” examples/problems are very important; 
they serve as reference points.  Invest time in these.

 Changing an established mental model is VERY 
difficult.

 Use cognitive conflict –embedded inconsistencies

 This can backfire - ‘Oh no, he’s going to show us how 
stupid we are .. again”  - Use ‘bridging,’ an explicit 
technique that takes advantage of students’ clear 
understandings by extending those understandings.



Individuality Principle
Since mental structures are built internally 

and students vary widely:

 Students have many different learning styles.

“What is the best way to teach a particular 
subject?” has no unique answer.  See SUBJECT-
Education-Research (PER, AER, ?ER)

Our own learning experiences may be a very 
poor guide for telling us the best way to teach 
our students.



LƴŘƛǾƛŘǳŀƭƛǘȅ tǊƛƴŎƛǇƭŜ όŎƻƴǘΩŘύ
One of the most useful aids you can give your 

students is detailed feedback on their thinking

 in an environment in which they will take note of it and 
make use of it.

 Feedback must be timely and real.

 The feedback item that matters the most is the last one!

 The information about the state of our 
students’ knowledge is contained within them.
 To know what they know, ask, then listen



Social Principle
 For most individuals, learning is most effectively 

carried out via social interactions.

 Group work can be very productive if managed well.

 Ed Prather’s Lecture-Tutorials at U of A

What people construct depends on the context

 It depends on their current mental state

 It depends on how it’s presented

 Leveraging the diversity of nearest neighbors helps 
students build more and diverse mental connections -
See Fischer, et al , slide 14. 

http://www.srcd.org/index.php?option=com_docman&task=doc_download&gid=21&rct=j&q=robustness%20knowledge%20neuroscience&ei=jGNpTMncKoT7nAet-M3CBQ&usg=AFQjCNHOue0wXu5vmnDjvA


{ǘǳŘȅ ȅƻǳǊ ǎǘǳŘŜƴǘǎΩ ǘƘƛƴƪƛƴƎ
 Observe student behavior in class and office hours.

 Measure student satisfaction / attitudes with a survey 
or questionnaire

 Measure student learning with closed-ended questions 
(MC or SA) designed using the results of subject-
education-research on commonly found errors to 
provide enticing distracters (“trick” questions - see).

 Measure student learning using open-ended exams 
questions (long-answer, essay, problems... see) in 
which students explain and discuss their reasoning.

http://pareonline.net/getvn.asp?v=4&n=9
http://www.criticalthinking.org/assessment/ICAT-info.cfm


If you want students to learn it, you 
have to test them on it
Don’t teach to the test, but test what’s important.

If it’s on the test, the teacher values it.

 If the teacher values it, it will be on the test.

 Return graded work promptly.

 Exam grades can be used to further instruction 
through retake or appeal process.

 Some quizzes or surveys should be required, but 
not graded (and never returned or posted).



Practical advice
1. Student Learning Objectives

 Lists what students will learn

 Published to students

2. Instruction - design activities to help 
them learn the objectives

3. Assess –determine:

 how well students learned

 how well the instruction works



tǊŀŎǘƛŎŀƭ ŀŘǾƛŎŜ όŎƻƴǘΩŘύ
4. Evaluate assessment results in light of 

student learning

 what will you continue?

 what will change?

 Action Completed / In-Progress / Not Required

 TracDat reports filtered by Action Plan Status

 Examples



General Education Assessment
- report using xls via e-mail
1. Read College-level material

2. Communicate  effectively

3. Critical Thinking

4. Problem Solving

5. Responsible Citizenship

Results for Spring 2010 Results for Fall 2009

Compare Time Series results Faculty Examples, é GEY, é

{Ωлф ς{Ωмл

DEG/ CER
CODE

#Records

1010

AA 188

AS 69

AGS 73

AAS 198

CER 229

http://www.trinidadstate.edu/AISL/reports/ay0910/GEAP_AnalysisS2010.htm
http://www.trinidadstate.edu/AISL/reports/ay0910/GEAP_Analysis.htm
http://www.trinidadstate.edu/AISL/reports/ay0910/Summer2010Compare.htm
Aug2010InserviceGEY_Fall09.ppt


Program-Level Assessment
- reported on TracDat
 50 programs - AQT, AST, …WEL –w/ 3+ SLOs each

 Each SLO has 1+ Assessment Methods (150+ AMs)

 Each AM should have 2-4 Results (300-600 Rs)

Most Results have ~1 Action (things  you think need 

to happen to improve SL for this SLO, so  300-600 Actions)

 Each Action has 1+ Follow-up items (>300 FUps) 

 Actual:  ~200 SLOs, ~120 AMs, ~140 Results, ~70 
Actions,  and ~20 Follow-up items



Program-Level Assessment
ÅSee Histogram of 2 yrs of TracDat Results ï

some program areas are reporting consistently 

and often, but most are not

ÅReports will be generated by program area for 

advisory boards, filtered using action status:  

Action-Plan-In-Progress / Action-Plan-Complete / 

Action-Plan-Not-Necessary

ÅWhat to write in the Results textbox? narrative 

that is descriptive, but also evaluative

http://www.trinidadstate.edu/AISL/reports/ay0910/TracdatResultsHisto2yrs.JPG
http://www.trinidadstate.edu/AISL/reports/ay0910/CTEJun09_Jun10.pdf


What constitutes an A, B, C, D, F?
A. Mastery ïstudent can use the new concept independently, as well 

as teach the concept to others.

B. Student understands the concept at a level where s/he can use 

the concept in new applications with minimal help either by 

reviewing notes or by seeking affirmation support from others.

C. Student understands the concept at a level where s/he may not be 

able to use the concept independently in new situations but at a 

level where s/he knows how to get the assistance necessary to 

use the concept in new situations.

Alternate version from York U, Toronto

http://www.trinidadstate.edu/aisl/references/HVLGs.htm
http://www.cse.yorku.ca/course_archive/2001-02/W/3461/M/LetterGrading.htm

