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Abstract 
Background: Pre-test and post-test have been popularly managed in various designs in Medical 
Education. Tests for basic computer were performed digitally during 2004 to 2007 at 
Phramongkutklao College of Medicine, Thailand. 

Objective: To find the effectiveness of the digital pre-tests and post-tests as a tool in computer 
learning evaluation and course assessment for Preclinical education.   

Methods: Three contents of multiple choice questions were performed as pre and post-tests by the 
medical cadets: content I in 2004 created by using the Tool book II Instructor program, content II in 
2005 and III in 2006 and 2007 operated by the Moodle program. Content II and III were accessed via 
intranet. The outcome data were analyzed with descriptive statistics and the two–sample Z test for 
comparison. 

Results: Each year study revealed significant higher scores in post-test than in pre-test at p ‹0.05. 
Both pre-test and post-test average scores in 2007 were significantly higher than in 2006 at p ‹0.05. 
The largest percentage number of students was conducted yearly in Fair group for pre-test and in 
Good group for post-test.  

Conclusions: The students gained computer knowledge after finishing the course. Content II and III 
tests are satisfied to be used via intranet as an effective tool for the computer learning evaluation and 
assessment methodology of the course. Simple analysis techniques, evaluation software 
implementation with automatically checking and paperless score saving are the benefits of this study.  

Keywords: digital pre-tests and post-tests, assessment methodology, computer learning evaluation, 
Preclinical education 
 
  
Introduction 
 
Computer–based learning has become a tool 
either as an aid to or as a replacement for 
traditional teaching methods and the applications 
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are now parts of modern medical curricula all 
over the world (Ruiz et al., 2006). Survey data 
(Lowerison, G. et al, 2006) from 22 students in 
51 courses at both graduate and undergraduate 
levels indicated that students valued the use of 
computer technology for learning and favored 
the facilitation of learning. The study of 
Jotkowitz, AB (2004) pointed out Information 
Technology (IT) practice or IT skills were least 
practiced included especially spread sheets 
(50%), database (67%), presenting information 
orally about 50% and over 30% lacked 
experience in evaluating their own strengths 
and weaknesses. About 8% never used word 
processing and e-mail and 20% were 
unfamiliar with using the Internet. To monitor 
the progress of the students’ learning, the pre-
test and post-test have been administered in 
many designs (Cook et al., 2004). 
Interestingly, Freeman et al., (2010) concluded 
that it was advancing and there should be a 
scope for online delivery of progress tests. 
However, there were significant implications for 
summative assessment which had to be taken 
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into account. Wittmann, (2010) informed the 
American Red Cross and American Heart 
Association had post-tests which students 
were required to pass in order to obtain the 
Basic  Life Support (BLS) certification. In 
addition, a pre-test, was administered to give 
the students an idea of what they are going to 
learn and prepare them for the post-test.  
 
The computer courses at Phramongkutklao 
College of Medicine (PCM) in Thailand have 
been improved enormously since January 10, 
1966 (The Phramongkutklao Information 
Center, PIC was established). From 2004 to 
2007, the PIC provided varieties of information 
system facilities for medical cadets and the 
staffs of PCM and to keep the device 
maintenance. At that time there were four 
training rooms with 30-40 network computers 
and in 2007, 50 computers with relevant 
devices including software for computer 
assisted instruction (CAI) and resources such 
as Internet/intranet, CD-Rom, files in diskettes 
and IT paper documents. 
 
The computer courses for the second year 
medical cadets from 2004 to 2007 were in 
Block: Introduction to Problem Based Learning 
(PBL). The courses were completed within one 
week of the first semester. Lectures and 
demonstrations by the instructors, student 
practices and some web-based learning were 
conducted in class. The topics included 
Introduction to Operating systems, Word, 
PowerPoint, Excel and Network. The checklist 
results observed by the instructors and the 
assignment work considered as satisfied or 
unsatisfied, no grades were assigned. The 
scores of the pre-test and post-test were 
complimentary to evaluate the course (Figure 
1) with the paper evaluation questionnaires 
which were distributed to both students and 
instructors but were not included in the results 
of this study. 
 
The objective of this study is to find out the 
effectiveness and the outcome benefit of the 
pre-test and post-test via intranet as a tool in 
Computer learning evaluation and course 
assessment for Preclinical education. 
 
Meterials 
 
Participants: The second year medical cadets 
from 2004 to 2007 academic years of PCM 
who attended the computer class, Block: 
Introduction to PBL. 

Computers: 40-50 personal computers with 
network system at PIC were provided to 30 
medical cadets in 2004. Student per computer 
was 1:1. There were 65 medical cadets in 
2005 and 100 medical cadets in 2006 and 2007. 
 
Software:   
 
 (1)  Moodle program, version (v.) 1.4 
 (2)  Tool book II Instructor program, v.5 
 
Methods 
 
All medical cadets took the pre-tests to access 
their basic knowledge of computers prior to 
taking the computer courses and post-tests 
after the completion of the courses (Figure 1). 
In 2004, the test contained 20 multiple choice 
questions (MCQs) with four options given in 
the Tool book II Instructor Program which 
possessed of an evaluation program: 
automatically checking, the sum of the scores 
and time recording as well as is to print 
students’ score immediately after completing 
the tests. The MCQ type which is the most 
popular type and high recommended validity 
was selected to build the tests. The test 
contents covered all topics of the course and 
were developed from computer paper test built 
by Prompong Peeraboon to become a digital 
test form by Phakakrong Samrejrongroj. The 
students conducted the tests on a PCM 
computer and the records of each test were 
saved for further analysis. In 2005, 
Phakakrong Samrejrongroj adapted the former 
MCQ test contents (Content I) then modified 
them to 25 questions by using the Moodle 
program which was posted on the Intranet of 
PCM (Content II). In 2006 academic year, 
Phakakrong Samrejrongroj and Anchern 
Krikongjit updated a few of the tests content 
through the Moodle program (Content III). 
Students must have an account and password 
to access the intranet test and finish the test 
within 10 minutes. The teacher could access 
the response checking, the scores and time 
taken by each student as well as the test 
analysis. This study used the reliability (Kuder-
Richardson formula 21, KR-21) to measure the 
pre–tests From 2004 to 2007 (rtt, 2004 = 0.41, 
rtt, 2005 = 0.74, rtt, 2006 = 0.42 and rtt, 2007 
= 0.23). Standard Errors of Measurement 
(SEm), (Tighe et al., 2010) found to be 10.84, 
9.64, 9.34 and 9.17 respectively. Relative 
Standard Error (RSE), Wikipedia (2010) 
resulted was 18.48%, 13.80%, 14.18% and 
13.18% respectively. 
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than is reliability. Wikipedia, (2010) noted that 
the US National Center for Health Statistics 
typically did not report an estimate if the RSE 
exceeds 30%. All RSE in this study are 
between 13.18%-18.48% which is lesser than 
the maximum limited. According to Carey, 
(2010), - “in recent years, cognitive scientists 
shown that a few simple techniques can 
reliably improve what matter most: How much 
a student learns from studying?”, This might 
decrease the teacher’s tension in forming the 
high reliability test. However, pre-test and 
post-test for computer training is still to be a 
tool to assess the basic knowledge of trainees 
with other effective tools in order to have the 
appropriate course management and to meet 
the objectives of the preclinical education. The 
study of Masiello et al., (2005) focused on the 
readiness and attitudes of students to take 
online microbiology courses is interesting. 
They informed that on average the students 
mastered the pre-requisite ICT competences 
and expressed positive attitudes towards the 
system to use it flexibly. The implementation of 
learning online in medical education with these 
achievement tests through the institution 
learning repositories also considered on 
feasibility of the significant learning gained. 
For students experiences and skills, modern 
features and competency of both computer 
hardware and software should be included in 
class.   
 
Conclusion 

The students gained knowledge in the 
computer class. The pre-test and post-test are 
important tools for teaching and learning 
assessment in preclinical education and better 
performed via intranet. Assessment motivates 
students in their studies and measures the 
effectiveness of training and identifies 
curriculum weaknesses. The MCQ test 
Contents II and III in this study are more 
reliable than Content I. However, they provide 
the meaningful and trustworthy data and 
interpretation as proved by RSE indicator. 
Other tools such as the checklist for student 
performance and success of the assignment 
work are the main criteria for passing the 
course. Course evaluations of these study 
groups are quite successful along with 
software implementation via the intranet and 
paperless score are simple analysis 
techniques.  
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