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Do ethics course make engineering students 
more ethical?
Yes, ethics can be taught. But the educational
interventions must be designed properly in
terms of the duration and the contents. N2
score is a better instrument to measure the
effect of intervention as it not only considers
post-conventional stages (like P-score), but also
distinguishes between low and high stages.

IMPLICATIONS

 Average N2 score for Engineering students is 32.59
and average P score is 32.53.

 The average moral reasoning of students increases
significantly over the course of undergraduate
engineering programmes.

 The progress of engineering students is lesser when
compared to other disciplines.

 Including an ethics course in the curriculum is useful if
it is carefully crafted and longer than 4 weeks

 Differences in educational system play an important
role in the moral development of students.
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The mean values of
weighted effect size of
“Post-pre” DIT2 P/N2
Scores of Engineering
Students, after
different ethical
interventions

I) Control group: 
usual engineering course
ii) Experimental groups:
Module ( < 4 weeks)
Course ( > 4 weeks)

An example of a DIT dilemma

Mrs. Bennett is 62 years old and in the last
phases of colon cancer. She is in terrible pain
and asks the doctor to giver her more pain-
killer medicine. The doctor has given her the
maximum safe dose already and is reluctant to
increase the dosage because it would probably
hasten her death. In a clear and rational
mental state, Mrs Bennett says that she
realizes this, but she wants to end her suffering
even if it means ending her life. Should the
doctor give her an increased dosage?

Rate and rank the following issues in terms of
importance:

 If Mrs. Bennett dies, would the doctor be
legally responsible for malpractice?

 Should only God decide when a person's
life should end?

Rationale

The influence of engineers on our day-to-day life is getting larger and
larger over the years. It is therefore important to see the development of
moral reasoning of engineering students who would eventually grow into
professionals with power to influence various aspects of the life. The
significance of the education in developing ethical behaviour is widely
acknowledged and hence been widely studied quantitatively using
Defining Issues Test (DIT). DIT is concerned with how one defines the
issues in moral dilemmas and is based on Kohlberg’s cognitive theory for
moral development. There are various measures to evaluate the
performance in DIT. P score and N2 score are mostly used. We present a
systematic review of studies subjected to engineering students using DIT.

Longitudinal evolution
Aggregating the results of the three longitudinal
studies, we can conclude that the level of
engineering education is a strong predictor of
increase in DIT2 scores as the average P and N2
scores increase significantly over the course of
undergraduate engineering programmes. There
is also a significant correlation between the DIT
scores and academic achievements.

Comparison with other disciplines:
If we compare the progress of engineering
students with other disciplines, over the span of
undergraduate education, engineering students
have scored consistently lower than most other
disciplines like humanities and business. This
difference could be due to the nature of
engineering discipline, which focuses on strict
laws and formulas which suggest more
conventional reasoning, as opposed to post-
conventional moral reasoning for which one has
to go beyond the established framework and
think what could be a better answer for the
society.
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Method

For this meta-analysis, we focused on the studies
that used revised version DIT2. In order to collect
as much data as possible, we searched rigorously
on the electronic data-bases such as ‘Web of
Science’, ‘Google Scholar’ etc. After pruning out
the set of all the studies we found, we were left
with 27 studies fulfilling our criteria. We
aggregated the results of all these studies to
present more precise estimate for average DIT2
scores for engineering students. Furthermore,
various trends and the effect of educational
interventions were identified.

Pre-conventional

Conventional

Post-conventional
 Social contract orientation

 Universal ethical principles

 Interpersonal accord and conformity

 Authority and social-order maintaining orientation

 Obedience and punishment orientation

 Self-interest orientation

Kohlberg's cognitive theory: stages of moral development
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Does engineering education improve moral reasoning?

Longitudinal mean DIT2 P score by academic discipline

Intervention’s Duration:
Short time ethical instruction (on average two ethical lectures among
other engineering topics during one semester length course) does not
seem to be effective. They may function as a starting point for further
development, but the DIT measures long-term development. In order to
produce significant acceleration in moral development, the teaching
programme should be around 4 to 12 weeks long.

Intervention’s content:
A general engineering ethical course produces larger impact on the
development of moral judgement than introducing discipline-specific
content including relevant case studies as a module during an engineering
course.


