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Abstract 
This report summarizes the result of implementing the Diagnostic Pathfinder (DP), a computer-based tool 
designed to help veterinary students learn diagnostic problem solving in clinical pathology. Participants 
included 507 veterinary students. The comparison group of 334 students did not use the DP at all, one 
experimental group participated in DP-based case-discussion sessions, and the other used the DP for case-
discussion sessions and for homework. Both treatment groups scored significantly better on the final exam (p 
= .001 and .000 respectively) than the comparison group. The findings suggest that providing an expert 
problem solving process to students, and ensuring that both students and teachers use the same format for 
representing the problem space, improves student problem solving ability.  
 

Introduction  
Learning Clinical Pathology frequently proves to be a difficult problem solving process for veterinary students. 
Often, the Clinical Pathology classroom is the first setting in which students are required to synthesize the 
knowledge they have gained about anatomy, physiology, symptoms of medical problems, medical conditions, 
and characteristics of a variety of animals (species or breed-specific), in interpreting lab data and arriving at 
diagnoses. This process is difficult and can be frustrating. To help address this learning problem, a computer-
based practice tool known as the Diagnostic Pathfinder (DP) has been designed and implemented. (See Part 
1 of this poster for a detailed description of what the Diagnostic Pathfinder is, and how it works.) In brief, The 
Pathfinder is an Internet-based anytime/anywhere case analysis software tool designed to help clinical 
pathology students improve diagnostic problem solving skills. The Pathfinder presents patient data that 
includes history, signalment, physical exam and laboratory data, and then requires students to a) identify all 
abnormal laboratory data, and b) communicate their diagnostic reasoning by organizing that data into a 
problem list.  The problem list displays the student's diagnostic rationale in the form of an outline that relates 
the patient's organ dysfunctions to corresponding changes in laboratory data.  After students complete their 
problem list and submit a diagnosis, they then compare their problem list to one created by an expert.  This 
comparison allows both students and faculty to "see" what the other is thinking when analyzing a patient's 
laboratory data.  
 

Problems Leading to this Project 
• Students tended  to “jump to conclusions” 
• Students tended to ignore relevant data 
• There was no way to provide immediate feedback to students on case solutions. 
• There was no way to provide students with credit for completing cases. 
 

Desired Learning Outcomes 
• Accurately identify diagnoses given a typical printout of clinical laboratory data.  
• Organize data hierarchically according to how abnormalities and mechanisms are related.  
• Identify individual effects of specific data abnormalities and mechanisms on each other. 
• Name specific abnormalities given laboratory data.  
• Identify sets of laboratory data as either normal or abnormal. 
• Differentiate between abnormalities and mechanisms. 
• Identify and name specific mechanisms given laboratory data. 
• Read and understand typical laboratory printouts in terms of layout, labeling, and terminology.  
• Differentiate breed and species-specific information in terms of data abnormalities.  
• Define: data abnormality  and mechanism. 
 
Methods  

Variables: The dependent variables were learning impact and usability. Usability was subdivided as 
clarity and feasibility.  
 
Instruments: The final exam was used as one indicator of learning impact. A questionnaire given in year 
2001 and an interview with the instructor were also used to indicate impact (self-report). Clarity and 
feasibility data were gathered from the questionnaire. 
 
Participants: 507 participants -- all the clinical pathology students at this institution between 1996 and 
2001. 70% female and 30% male. Each class is comprised of between 77 and 89 students. 
 
Procedures:  

• 1996-1999 – Students participate in case-based course with lectures and case discussion labs. 93 
case-based homework assignments are required.  

• 2000 – Same as previous years, only the DP is used in case discussion labs, and the instructor 
uses the DP to present in class. 

• 2001 – Same as 2000, only most students also use the DP to complete homework assignments. 
 

Results 

Learning Impact: Final exam scores for students in years 2000 and 2001 were significantly higher than 
final exam scores for students in previous years. (Table 1) (p = .001 for 2000; p = .000 for 2001). 
Additionally, both faculty and students indicated that using the DP improved comprehension of Clinical 
Pathology concepts (See items 5, 6, 11, 15 &16, Table 2). 
 
Clarity: Students indicated that the software was usable, generally agreeing that using the DP was 
“comfortable”, “easy” and “clear” (see Items 2, 3, 4, 8, Table 2). 
 
Feasibility: Most students in 2001 (the first year the software was relatively bug-free) found the software 
to be a feasible mechanism for completing and submitting homework assignments. (See item 1, Table 
2).  Of 89 students in 2001, only 7 used the DP for fewer than 20% of their cases. Of these, 5 chose not 
to use the software because their personal computers were inadequate, and they preferred not to use 
College computer labs. 

Conclusions 

Learning Impact: The data suggest that using the Diagnostic Pathfinder helps students learn Clinical 

 



Pathology, and that a curriculum that employs the Diagnostic Pathfinder for case presentation and 
practice results in greater learning outcomes than a similar curriculum that did not employ the Diagnostic 
Pathfinder. 
 
Usability: The data suggest that most students participating in the Clinical Pathology course in 2001 
found the software easy to use, and found that it was feasible to use in their contexts. 

 

Tables 
 
 

Table 1: Means and Standard Deviations for Year to Year Comparisons 

Year(s) M±SD n 
   

1996-99 81.6±9.8 334 

2000 85.7±10.3 84 

2001 87.3±10.1 89 

 
 

Table 2: Means, standard deviation, median, maximum, and minimum by item for Year 2001 

Questionnaire Item  M±SD Mdn Max. Min. n 

1. Indicate the approximate 
percentage of cases on which you 
used the PLG1. Include cases you 
worked on in a group, where the 
group used the PLG. 

0%                                  100% 

0  1  2  3  4  5  6  7  8  9  10     NA 

 

8.7±2.5 

 

10 

 

10 

 

1 

 

86 

2. When I use the Problem List 
Generator, I feel…. 

 overwhelmed          comfortable 

0  1  2  3  4  5  6  7  8  9  10     NA 
9.1±1.2 9 10 4 80 

3. Learning how to use the PLG 
was…. 

   difficult                             easy 

0  1  2  3  4  5  6  7  8  9  10     NA 
8.5±1.9 9 10 1 80 

4. Navigating through a case using 
the PLG is…. 

  confusing                        clear 

0  1  2  3  4  5  6  7  8  9  10     NA 
9.1±1.2 9 10 5 80 

5. Using the Problem List Generator 
made me account for more lab data 
than I otherwise would have 
accounted for. 

   Less          Same           More 

0  1  2  3  4  5  6  7  8  9  10     NA 
8.9±1.5 10 10 5 80 

6. Using the Problem List Generator 
made my problem lists more 
precise than they would have been 
otherwise. 

   Less          Same           More 

0  1  2  3  4  5  6  7  8  9  10     NA 
9.0±1.3 10 10 5 80 

7. It is hard to remember what all 
the buttons and menus of the PLG 
do. 

  Yes/Too hard                     No 

0  1  2  3  4  5  6  7  8  9  10     NA 
9.5±1.1 10 10 5 79 

8. Overall navigation (getting 
around in the program) is…. 

   irritating                         easy 

0  1  2  3  4  5  6  7  8  9  10     NA 
8.9±1.5 9 10 2 80 

9. I am frustrated by technical 
problems with the PLG. 

   frequently                      never 

0  1  2  3  4  5  6  7  8  9  10     NA 
7.7±2.0 8 10 2 80 

10. The PLG makes doing my 
Clinical Pathology homework more 
enjoyable than doing it on paper. 

  definitely not            absolutely 

0  1  2  3  4  5  6  7  8  9  10     NA 
8.9±1.8 10 10 2 80 

11. The PLG makes doing my 
Clinical Pathology homework more 
worthwhile than doing it on paper. 

  definitely not           absolutely 

0  1  2  3  4  5  6  7  8  9  10     NA 
8.9±1.5 9 10 3 80 

12. I like being able to do my 
problem lists on a computer. 

  definitely not           absolutely 

0  1  2  3  4  5  6  7  8  9  10     NA 
9.3±1.4 10 10 1 80 

13. I like being able to do my 
problem lists online. 

  definitely not            absolutely 

0  1  2  3  4  5  6  7  8  9  10     NA 
8.3±2.2 9 10 1 79 

14. I like having my problem lists 
turned in automatically as soon as I 
finish them. 

  definitely not            absolutely 

0  1  2  3  4  5  6  7  8  9  10     NA 
9.6±1.1 10 10 5 80 

15. Using the problem list generator 
helps me to organize my thoughts 
about a case. 

   definitely not           absolutely 

0  1  2  3  4  5  6  7  8  9  10     NA 
9.1±1.4 10 10 3 80 

16. Using the problem list generator 
makes understanding clinical 
pathology…. 

   harder                          easier 

0  1  2  3  4  5  6  7  8  9  10     NA 
8.9±1.4 9 10 4 80 

Note: Copyright 2002 by Jared A. Danielson, Holly S. Bender, Pamela J. Vermeer, Eric M. Mills 
1At the time of the study, the Diagnostic Pathfinder was known as the Problem list Generator (PLG). 




