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 +ÌŲÌÙɯÍÙÖÔɯÛÏÌɯ$ËÐÛÖÙÚ
	 This issue ends an exciting year for the Editorial 
Board of the Pittsburgh Undergraduate Review.  We 
have reviewed a large number of papers written by 
undergraduates from across the country and throughout 
the world.  
	 This year the PUR has continued the 
restructuring that began two years ago.  The PUR has 
implemented a new submission management system, 
allowing the Editorial Board to better manage the large 
number of papers submitted each year.  Further, in 
recognition of the time required to give each paper a 
proper evaluation, the Pittsburgh Undergraduate Review will 
now be published yearly rather than semiannually.  As 
before, the Pittsburgh Undergraduate Review will continue 
to provide both online and print versions of each issue to 
ensure that the voices of undergraduates are heard by as 
many people as possible.
	 The three works chosen for publication have all 
successfully traversed the Pittsburgh Undergraduate Review’s 
rigorous evaluation process.  Read by both the Editorial 
Board and professional referees, these papers represent 
high-quality undergraduate research.  Each author has 
offered an original contribution to his or her þeld of 
study whether it be in mathematics or history.  Every 
year, we further distinguish one author by awarding the 
Edythe Portz Prize in recognition of his or her superior 
contribution.  This year that prize goes to Lauren 
Standifer for her work entitled “Making it to the Courts: 
The Relationship Between Labor Law and Anti-Union 
Violence in Columbia Since 1991.”



Summer 2007• �

	 This issue would not be possible were it not 
for the hard work of our volunteer referees and the 
University of Pittsburgh Honors College.   The referees 
donate their time and expertise to ensure that the PUR 
publishes only original research. The University of 
Pittsburgh Honors College has consistently provided 
the þnancial support and encouragement necessary to 
endure such a lengthy publication process.  Speciþcally, 
we would like to thank Dr. Nate Hilberg, our faculty 
advisor, Dr. Alec Stewart, the Dean of the Honors 
College, and Karen Billingsley, the Assistant to the 
Dean.  The Editorial Board would also like to thank the 
many undergraduates throughout the United States 
and around the world who continue to produce original 
research.  It is for and because of them that the PUR 
continues to exist.
	 It is with great pleasure that we present the 
Summer 2007 issue of the Pittsburgh Undergraduate Review.  
It is our hope that the papers presented here will both 
interest and inspire our readers in the same way that they 
have inspired us.  We look forward to another year of 
excellent submissions from talented undergraduates.  Go 
forth, read, and research.

The Editorial Board
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"ÖÓÖÔÉÐÈɯ2ÐÕÊÌɯƕƝƝƕ

Lauren Standifer

	 Lauren (Cid) Standifer recently graduated with a B.A. in Physics 
and History from Grinnell College in Iowa. Her paper was mentored by 
Professor Pablo Silva. She has decided to forego graduate school at the 
moment in favor of attempting to pursue a career in journalism, and hopes 
that this choice does not result in homelessness in the near future. She can be 
contacted at standife@grinnell.edu, particularly if you would like to offer 
her a job.

For over a decade, Colombia has been notorious 
as the world’s leader in anti-union violence. In fact, the 
number of assassinations of Colombian labor leaders 
outnumbers similar assassinations in the rest of the world 
combined, and it has been suggested that joining a union 
in Colombia is tantamount to signing one’s own death 
certiþcate.� While occasionally corporations have argued 
that union leaders are merely civilian casualties in a long-
lasting and brutal civil war, the sheer number of union 
leaders killed, compared to the small number of union 

�	  Fiona M. Jeffries, “Courage in Colombia: Where There’s a War 
on Workers,” Our Times (January 2002).
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members in the country, makes such a claim untenable. 
Members and leaders of Colombian unions are obviously 
the targets of a deliberate and effective campaign of 
violence.
	 Violence in Colombia is certainly no new problem. 
Widespread bloodshed began in the 1940s and has yet to 
cease, so it may be tempting to believe that unions have 
become targets because of the labor movement’s natural 
afþnity toward the political left, either in fact or in the 
perception of the armed combatants. But if this were the 
case, we would expect to see anti-union violence at the 
start of La Violencia, or at least beginning in the 1960’s, 
when the leading guerilla groups ELN, EPL and Farc were 
founded. On the contrary, Miguel Urrutia states in his 
1969 book The Development of the Colombian Labor Movement 
that a “lack of violence. . .has characterized the Colombian 
labor movement.”�

	 In the late 1980s, anti-union violence was becoming 
a signiþcant problem, one which Medoþlo Medina 
attributed to the implementation of neo-liberal policies 
in 1985 and the concurrent demand for low labor costs.3 
In his 1988 essay, he claimed that between November 
1986 and January of 1988 corporate intolerance of unions 
led to the murder of seventy members of the Central 
Unitaria de Trabajadores (CUT), Colombia’s largest labor 
organization, which he calls an òappalling þgure.ó� 

�	  Miguel Urrutia, Historia del Sindicalismo en Colombia.  (Yale Univer-
sity Press: New Haven, 1969) 141.

3	  Medoþlo Medina, òLa Violencia y la Desarrollo Econ·mico: 
1945-1950 y 1985-1988,” Violence in Colombia: The Contemporary Crisis 
in Historical Perspective,  Ed Charles Bergquist, Ricardo Penaranda, 
Gonzalo Sanchez, (Scholarly Resources, Inc: Wilmington, Dela-
ware,1992) 155.  

�	  Ibid. p 163.
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	 But the worst was yet to come. In 1990, after 
the publication of Medina’s article, anti-union violence 
skyrocketed – a development that cannot be explained 
by Medina’s argument. The number of murders jumped to 
138, almost twice the number he cites, from January 1990 
to March 1991. The þgures remained high in 1992, with a 
low-end estimate of 87. While they dropped to 69 in 1999, 
the year 2000 saw another increase to 128, followed by 
177 in 2001 and 169 (or as many as 184, depending on the 
source) in 2002. In a lawsuit brought by the United Steel 
Workers Union and the International Labor Rights Fund 
against Coca-Cola in 2001, the defendants estimated that 
1,500 trade unionists had been murdered since 1991, which 
would mean an average of 150 such assassinations each 
year.� The rapid rise in murders implies that systematic 
anti-union violence was triggered not by economic policy 
in the 1980’s, but by some change in circumstances that 
occurred in 1990. (See Figure 1, next page.)
	 Today, while international observers frequently 
draw attention to the current predicament for Colombian 
unionists, few make any reference to the origins of the 
dilemma. Many labor- and human-rights activists both 
within and outside Colombia have made attempts to stem 
the tide of violence against Colombian unionists, but 
little progress has been made.� In light of the abounding 
misperceptions concerning the problem, it is unsurprising 
that NGOs have failed to make a sizeable dent in the 
death toll. Any effective solution to the problem must þrst 
consider the cause, and as of yet, none of the explanations  	

�	  “Coca-Cola (Coke) Sued for Human Rights Abuses in Colombia 
(Press Release),” 20 July 2001, Available <http://www.mindfully.
org/Industry/Coca-Cola-Human-Rights20jul01.htm>.

�	  See, for example http://www.killercoke.org.
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Figure  1�

presented have traced the violence back to its beginnings
in 1990. We must assume that a critical event sparked 
the rise in anti-union violence, and the obvious culprit 
would be the creation and implementation of the 1991 

Constitution, which many believed would mark a turning 
point for the better in Colombia’s violent history.
	 Developments in Colombia over the past decade 
that might seem to be unrelated, or even contradictory, 
suggest an explanation for the horriþc scale of anti-
union violence in the country which most historians and 
journalists have thus far seemingly failed to consider. 
The þrst often-overlooked aspect of unionization in 
�	  “Gunned Down,” The Economist, (23 March 2002.), “Colombia: 

Country Reports on Human Rights Practices- 2004,” Section 6, 
“Coca-Cola (Coke) Sued for Human Rights Abuses in Colombia 
(Press Release),” and Medina, p 163. 

* indicates no data.  This chart is compiled from data found in vari-
ous articles, and my research did not turn up þgures for many of 
the years in this time frame. 
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Colombia is the extremely labor-friendly nature of the 1991 
Constitution and subsequent labor laws. However, when 
one examines the actual situation of Colombian workers, 
it is apparent that these laws are not enforced. To explain 
the incongruence between law and reality, we must then 
look at the origin of the new legal attitude toward labor 
in 1991, which strongly suggests that those who rewrote 
Colombia’s constitution are not those who ended up in 
power and that the politicians who maintained control 
of the country did not support the reforms. While these 
new labor-friendly laws would be difþcult for politicians 
to alter, the constitution inadvertently enables the parties 
that did end up in power to deprive institutions designed 
to protect human rights of the funding necessary to 
fulþll their duties. Ultimately, the strength of Colombian 
labor law combined with the weakness of criminal law 
enforcement has made it both easy and proþtable for 
employers to deter workers from pursuing their legal rights 
by responding to labor rights activists with violence. This 
tactic has been remarkably effective at decimating the 
organized labor movement in Colombia.

New and Improved Pro-Worker Legislation

The role of labor law in anti-union violence has 
been controversial. The plaintiffs in the Florida case 
against Coca-Cola claim that the company “acted under 
color of law in violating each of the applicable laws, 
agreements, conventions, resolutions and treaties listed,” 
namely laws against human and labor rights violations.�  
According to journalist Fiona Jeffries, labor law revisions 

�	  “Coca-Cola (Coke) Sued for Human Rights Abuses in Colombia 
(Press Release),” p 36.
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in 1991 òmade it easier for employers to þre workers, and 
institutionalized a system of temporary work contracts,” 
making it “virtually impossible for many workers to belong 
to unions.”� The prevailing outlook seems to be that labor 
law is designed to help employers suppress unions.
	 But this view seems to be a weak attempt on the 
part of labor rights supporters to explain union suppression 
as merely a function of the general government attitude 
toward labor. In reality, Colombian labor law codiþes a 
wide variety of limitations on employers’ treatment of 
temporary labor and offers a plethora of beneþts and rights 
to all workers. The ideal that “work is a right and social 
obligation and in all its forms enjoys the special protection 
of the state” is even enshrined in the fundamental rights 
granted in the Constitution.10 In effect, Colombian labor 
laws instituted in 1991 make it extremely difþcult for 
employers to legally suppress union organization while 
maintaining low labor costs. 
	 According to the constitution itself, labor 
organization is a basic right of all workers that can never 
be revoked by the state. Union organization, collective 
bargaining, and the ability to strike without interference 
of the state are all explicitly granted as part of the Rights, 
Guarantees and Duties of Colombian citizens. Rather 
than taking up a hands-off policy concerning unions, the 
government is actually expected to “contribute to the 
organization, promotion and guidance of. . .trade union. . . 
associations, without prejudicing their authority, so that 
they may constitute democratic means of representation 

�	  Jeffries.  p 3.
10	 La Constitución de Colombia, (Bogotá, Colombia, 1991) Translation 

available <http://conþnder.richmond.edu/columbia_const2.html>, 
Tîtulo II Artículo 25.
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. . .”11 The state is also required to promote negotiations 
between employers and employees to ensure “the peaceful 
resolution of collective labor conÿicts.ó12 Essentially, this 
strong Constitutional support of trade unions means that 
there is no way for employers to force unions to disband 
through the courts.
	 The obvious semi-legal alternative for employers 
would be to þre workers who attempt to form or join 
unions – a tactic that has been successful in an incalculable 
number of cases in and outside of Colombia. However, 
labor law reforms that took effect in 1991 make this well-
nigh impossible. Workers cannot be þred for striking, and 
while employers are not required to pay workers while 
they are on strike, they are not allowed to hire temporary 
substitute labor to continue operations.13 Legislation 
includes a list of reasons an employee can be unilaterally 

dismissed by an employer, all of which are far too speciþc 
to allow employers to dismiss employees simply because 
they are unionizing. Most of the transgressions considered 
due cause for þring an employee are illegal, including the 
revelation of technical secrets, falsiþcation of documents, 
acts of violence against employers or coworkers, and 
serious negligence concerning safety requirements. There 
are only two exceptions to this rule, both of which are 
still designed to prevent employees from being unjustly 
terminated. The þrst is inadequate job performance, 
which requires that the employer take into consideration 

11	  Ibid. Tîtulo IV, Artículo 103.
12	  Ibid. Tîtulo II, Artículo 53.
13	  Joycelyn L. Fleming and Charles M. Rice, “Employment Law 

Basics in Latin America: Colombia,” Latin American Labor Law 
Handbook, Ed Kilpatrick Stockton, (World Trade Executive Inc.: 
Concord, MA, 1998,) 48.
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the efþciency of employees in similar jobs, and that the 
employer give the employee a warning, followed by “a 
reasonable period of time” to correct the behavior. The 
only other exception is illness that prevents a blue-collar 
employee from working for no less than six months.  
Noticeably, one of the items on the list of lawful reasons to 
terminate a contract includes the death of an employee.14

	 Not only is it difþcult to þre employees; it is 
also expensive. Labor law stipulates that employers 
pay a cesantia, or severance payment, to employees upon 
termination. This cesantia must be equal to one month’s 
worth of pay for each year of service and must be paid to 
the employee regardless of the cause for dismissal. The 
cesantia must take into account not only the worker’s 
regular salary, but their overtime and commissions, 
making it difþcult for employers to artiþcially deÿate 
the cesantia by keeping ofþcial salaries lower than actual 
augmented salaries. If the employee’s salary has changed 
within three months of their termination, the cesantia is 
calculated by the worker’s average salary in the previous 
year, thus preventing employers from lowering the cesantia 
by dropping an employeeõs salary shortly before þring 
them. Employees who are dismissed for lawful reasons not 
considered due cause – i.e., mutual agreement between the 
employee and employer or the liquidation of the company 
– frequently qualify to receive severance indemnities in 
addition to the cesantia. The minimum for an indemnity 
payment is a full 45 days’ worth of pay and substantially 
more for long-term employees, depending on the length 
of employment. Firing all employees who threatened to 

14	  Ibid. p 45.
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organize or pressuring them to quit would rapidly become 
very expensive for the company.15

	 While labor rights activists have claimed that 
companies can simply shift to the use of temporary labor 
contracts to avoid unionization, legislation provides a 
net of laws preventing companies from abusing short-
term employment loopholes. Fixed-term contracts can be 
signed for a maximum of three years and are automatically 
renewed unless the party who wishes to withdraw from 
the contract gives the other party 30 days notice. If the 
employee is dismissed early without due cause, he is 
entitled to payment for the remainder of the contract. 
Temporary employment contracts must also be in writing 
and can be for a maximum of only one month. If the 
contract is renewed more than three times, the duration of 
employment is automatically extended to one year. While 
it may be difþcult for short-term employees to unionize, 
maintaining a large percentage of a company’s workforce 
as temporary labor would involve a rapid turn-over rate 
and, presumably, higher training costs and less employee 
reliability, again imposing a high cost on the company.16

	 Ultimately, employers have their hands tied when 
it comes to legally preventing union organization. If these 
laws were actually enforced, one would expect Colombia 
to have an extraordinarily high rate of unionization, as well 
as a union movement with enough liberty and government 
backing to extract sizeable concessions from employers. If 
we accept Medina’s claim that the Colombian government 
was trying to court international investment through neo-
liberal policies, the 1991 labor laws would obviously have 
presented a major kink in their plans.   
15	  Ibid. p 47.
16	  Ibid. p 40.
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The Law-Reality Disconnect

 The 1991 Constitution and labor law reforms 
paint a picture of the new Colombia that could be called 
a worker’s paradise, where employers are required to 
respect the rights and dignity of employees, keep them 
healthy and safe, contribute to social security to keep 
them well in old age, pay them fairly, offer them job 
security, and respect their rights to form unions that can 
make sure employers fulþll their duties. Based on the legal 
code, one would be inclined to believe that Colombia after 
1991 would have begun a rapid transformation toward 
increased equality and social welfare. Unfortunately, this 
has not been the case. Constitutional rights have not been 
taken seriously, and one court decision even trivialized 
the right to life, with the judge ruling that “it would be 
naïve to believe that the express embodiment of the right 
to life in the Constitution works like a magic formula on 
our political and social conditions, to make Colombia a 
peaceful society.”17 Theoretical rights have had virtually 
no impact on Colombian society, and the social situation 
for workers has essentially stagnated. 
	 Despite strong labor legislation, Colombia is still 
among the most unequal countries in the world in terms of 
income distribution. Over half of the population is under 
the poverty line, and almost 20% survive on under $1 per 
day. The wealthiest 10% of the population controls 46.1% 
of the country’s income, while the poorest 10% share 
barely over 1%.18 The increased equality envisioned 
by the guerillas that shaped the constitution has utterly 
failed to materialize.
17	  Circuit Criminal Court 10 – Judgment in Tutela Action, Santafe 

de Bogotá, 22 April 1997.
18	 www.nationamster.com
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	 Colombian legislation explicitly condemns 
discrimination against women in the workplace, but this 
too has failed to cause any rapid change in economic reality. 
In 1990, before the implementation of the constitution, 
women had a labor force participation rate of 33.2%. 
Equal rights in the workplace should encourage women to 
seek out jobs and increase their chances of þnding them, 
but if equality has been enforced at all, its effects have 
been remarkably slow. In 1991, female labor participation 
only increased by 2.7%. In 1992, the increase was only 
0.8%, which is roughly comparable to the increase in 
male economic activity of 0.7%. While the activity rate 
for women increased another 0.7% in 1993, it decreased 
by 0.9% in 1994. Between 1994 and 2000, women’s 
economic activity increased by a total of 8.9%, while men’s 
activity increased by 11.1%.19 According to the US State 
Department, in addition to facing hiring discrimination, 
women in 2004 who did work earned wages that were 
“incompatible with their education and experience,” and 
single mothers “continued to face serious economic and 
social problems.”20 Apparently, new legislation has failed 
to adequately resolve these issues.
	 In theory, new labor legislation strongly defends 
workers’ rights to a safe workplace. In addition to 
constitutional clauses stipulating that employees have the 
right to a healthy working environment and the ratiþcation 
of the Geneva Convention to prevent major industrial 
accidents, Colombian labor code includes provisions to 
protect workers’ occupational safety. However, the US 

19	  ILO Statistics on Economic Activity 1990-2000, <http://laborsta.
ilo.org/cgi-bin/brokerv8.exe>.

20	 “Colombia: Country Reports on Human Rights Practices- 2004,” 
Section 5.
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State department claims that these laws have not been 
enforced.21 Eighty percent of industries have no security 
plans, and 115,000 work-related accidents occurred in 1995, 
17,000 of which were fatal.22 The labor ministry apparently 
does not have the resources to enforce safety laws, and 
unions are too weak to take action. Unorganized workers, 
particularly in the agricultural sector, face an even more 
dire situation than unionized employees. Despite labor 
laws that give workers “the right to withdraw from a 
hazardous work situation without jeopardizing continued 
employment,” many fear that they will lose their jobs if 
they complain about dangerous working conditions.23 
Large unions capable of putting pressure on employers 
should theoretically be able to force þrms to invest more 
in employee safety, but unfortunately effective unions do 
not exist in most companies.
	 According to the Constitution, all Colombian 
citizens should be covered under social security that is 
funded jointly by employees and employers. But this too 
has failed to materialize. Despite the fact that labor law 
reforms written in 1990 went into effect on 1 January 1991, 
social security receipts in 1990 and 1991 were identical.24 
In fact, Colombia ranked thirteen out of nineteen Latin 
American countries in social security coverage. The World 
Bank has estimated that extending coverage to the entire 
population would require a full 23% of Colombia’s GDP, 
but in 1996, total social security expenditure was only 
21	  “Colombia: Country Reports on Human Rights Practices-1996,” 

Section 6e.
22	  Ibid.
23	  Ibid.
24	 ILO Social Security Statistics on Colombia, 1990-1991. <http://

www.ilo.org/public/english/protection/socsec/publ/ccs/colo90r.
htm>.
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6.61% of the GDP.25 Even though the constitution promises 
to extend social services þrst to the most underprivileged 
portions of society, current social security leaves out 
primarily the neediest portions of society.26 Like other 
reforms, social security reform has failed to create real 
change for most Colombians.
	 The gap between law and reality in Colombia is 
staggering. Firms have ignored new labor legislation to 
such an extent that the changes that new laws should have 
caused are almost undetectable. The apparent implication 
is that employers have taken advantage of the weakness 
of unions to violate labor law and keep their operating 
costs low, perpetuating the social inequities that were 
rampant before the 1991 Constitution was promulgated. 
Union ineffectiveness is crucial for employers to maintain 
the status quo, and allowing a strong organized labor 
movement to grow could be detrimental to those in 
power.

The 1991 Constitution as a Bargaining Chip

It would seem that the government would not 
have adopted new pro-union laws unless they intended to 
enforce them. One would also expect the state to protect 
those who would try to use legal channels to ensure that 
the laws are followed. This is obviously not the case, as 
shown not only by the lax enforcement of labor law but 
also by the widespread murder of union leaders and the 
consistent failure of the criminal courts to convict those 
25	  ILO Social Security Statistics on Colombia, 1994-1996. <http://

www.ilo.org/public/english/protection/socsec/publ/ccs/94t96/co-
lo96e.htm>.

26	  “Country Studies: Colombia: Social Security,” <http://www.
county-studies.com/colombia/social-security.html>.
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responsible.  The government’s failure to uphold its own 
laws can be explained by the fact that the 1990-1991 reforms 
were made under duress and that the new constitution 
and legislation were designed by guerillas and opposition 
groups who never acquired the power to enforce them.
	 It was obvious in 1990 that the government was 
under enormous pressure from guerillas and international 
opinion to make sweeping reforms. The reform of the 
Colombian government was openly promoted as an 
attempt to bring guerilla groups to the bargaining table, 
and president Gaviria referred to the new Constitution 
as “a peace treaty.”27 Journalists not only recognized this, 
but also described it as a positive development. Reporter 
Stan Yarbro saw the role of guerillas in rewriting the 
constitution as a way to reintegrate them into the political 
life of Colombia and celebrated the fact that M-19 had 
become òthe þrst rebel group to become a legitimate 
political party” in 1990.28 All of this optimism was not based 
merely on empty rhetoric. Temporary provisions included 
in the Constitution dealt explicitly with the inclusion of 
guerillas in the political system and reconciliation with 
the government. Provisional Article 35 automatically 
granted the status of political parties to any organization 
represented in the National Constituent Assembly, the 
body responsible for writing the Constitution.29 The 
assembly included members of the four guerilla groups that 
accepted peace negotiations, but excluded the two who 
refused to lay down their arms. The demands of guerrilla 

27	  James Brooke, “Gaviria’s Gamble,” The New York Times, (13 October 
1991).

28	  Stan Yarbro, “Colombia’s Former Rebels Fill New Roles in Soci-
ety,” The Christian Science Monitor, (14 May 1991).

29	  La Constitución de Colombia, Disposici·n Temporal, Art²culo 35.
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armies and dissidents were the catalysts for the 1990-1991 
reforms, and many hoped that government concessions in 
restructuring the government would bring about peace. 
	 Rather than simply taking into account the wishes 
of dissidents, the government allowed the guerillas 
tangible control over the restructuring of the Colombian 
state in order to make the Constitution a genuinely 
tempting bargaining chip. M-19, the þrst group to accept 
the terms of the agreement, almost won a plurality of 
seats in the National Constituent Assembly, with 19 out 
of 70 total votes. Three other guerilla factions accepted 
the deal as well, and minority groups such as Protestant 
pastors and indigenous peoples were also included in the 
Assembly.30  The ruling Liberal Party barely surpassed M-
19 with 20 seats.31 The Conservative wing splintered before 
the election, but the Conservative factions combined 
won barely over a quarter of the seats in the assembly. 
Together, the Liberals and Conservatives who had held 
power for generations won just slightly over 50% of the 
vote. However, the split in the Conservative Party just 
before the election and tensions between the leadership 
and base of the Liberals weakened their bargaining power. 
In contrast, dissident groups held relatively uniþed 
progressive views and worked together for legislation 
that would aid disenfranchised segments of society. This 
imbalance of power allowed the rebels a relatively strong 
inÿuence in writing reforms that Colombiaõs traditional 
rulers might oppose. In effect, the contents of the new 
Constitution were determined by groups who had long 

30	  James Brooke, “Colombia’s Rewritten Charter Opens Politics to 
New Forces,” The New York Times, (5 July 1991).

31	  Tom Wells, “Former Guerillas Win Elections in Colombia,” (The 
Associated Press, 10 December 1990).
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been excluded from power, and those who held control 
of the state were incapable of reversing these reforms 
without scrapping the Constitution entirely due to a 
provision stating, “the present Constitution and the other 
acts promulgated by this Constituent Assembly are not 
subject to any kind of legal review whatsoever.”32

	 The reforms that came out of the left-leaning 
Constituent Assembly were often opposed by the groups 
in power at the time. President Gaviria did not hesitate to 
sing the praises of the new Constitution, but his control 
over the Liberal Party was questionable.33 In fact, the 
Liberal Party went so far as to accuse the Constituent 
Assembly of plotting a coup and attempted to enlist 
the army to defend Congress.34 A military coup was an 
entirely plausible scenario, especially since many army 
ofþcers didnõt support a move toward peace at all. After 
the surrender of Pablo Escobar, leaders of the armed forces 
believed they could concentrate more troops against 
the guerillas and win a decisive victory without sharing 
power.35 Some retired ofþcers also expressed dismay 
at the clause in the Constitution preventing military 
members from expressing political opinions, which had 
the effect of turning the leadership of the military over 
to a civilian.36 The Catholic Church, which has long been 
politically inÿuential in Colombia, also found itself left 

32	  La Constitución de Colombia, Artículo Provisional 59.	
33	  Michael Reid, “Colombians Aim to Write a Healthier Constitu-

tion: Ex-Guerillas Could Tilt the Political Balance,” The Guardian,  
(London, 2 April 1991)

34	  Ibid.
35	  “Colombia: Old Wars, New Constitution,” The Economist, (3 Au-

gust 1991).
36	  “Soldiers Get a New Civilian Boss: Gaviria Appoints his ‘Peace 

Advisor’ to Defense Post,” Latin America Weekly Report, (5 Sep-
tember 1991).
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out in the cold by the new Constitution, which ended 
the institutionõs ofþcial privileges and allowed for civil 
divorce.37 It is clear that many of the groups in power did 
not support the reforms from the beginning and had no 
motivation to comply with or enforce them.

While the objections of powerful groups might 
have proven a moot point with ex-guerillas in command 
of the state, political control stayed þrmly in the hands 
of the Liberals and Conservatives until 2002. In 1991, the 
Liberals won a landslide majority in Congress through an 
election marred by a 70% abstention rate.38 The situation 
had changed little by 1994, when the Liberal Party again 
won a majority in both the Senate and the House of 
Representatives, and the abstention rate again reached 
70% in most of the country. M-19 took two seats in the 
House of Representatives, compared to 89 for the Liberals 
and 56 for Conservatives. In the 102-member Senate, M-

19 only won a single seat.39 For M-19, this was a far cry 
from its victory in the Constituent Assembly. In 1998 
independent parties fared slightly better, winning a total 
of 53 seats in the 207-member Congress, but it wasn’t until 
2002 that the hold of traditional parties was shaken due 
to the appearance of a largely independent party headed 
by Alvaro Uribe.40 Despite all of the dissidents’ attempts 
to make sure that the new political system would be 

37	  Brooke, “Colombia’s Rewritten Charter Opens Politics to New 
Forces.” (1991)

38	  òLiberals Sweep the (Very Tiny) Board: M-19 Loses Momentum; 
Only Three in 10 Bother to Vote,” Latin America Regional Reports: 
Andean Group, (14 November 1991).

39	  “Liberals Dominate Legislative Vote,” (Facts on File World News 
Digest, 7 April 1994).

40	 “Colombia: 1998 Congressional Elections Produce Few Surpris-
es,” (Quest Economics Database, July 1998).
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open to those who designed the reforms, power failed to 
change hands throughout the 1990s, and the Liberals and 
Conservatives became stewards of reforms they did not 
support.

The writers of the new Constitution failed to take 
power because they neglected to safeguard against the use 
of violence by rightists in order to keep political power 
exclusive. The voter disenchantment and apathy that 
plagued the elections are not difþcult to understand given 
the assassinations of leftist leaders. This violence began 
before the Constitution was even implemented with the 
assassination of two leftist presidential candidates, M-19 
member Carlos Pizarro and Patriotic Union representative 
Bernardo Jaramillo.41 Before the 1994 elections, UP leader 
Aida Abella ÿed the country due to death threats, which 
led the party to consider “liquidating” its participation 
in the poll.42 After reelection to the Senate, Communist 
Party of Colombia (PCC) representative Manuel Cepeda 
was murdered, and member Alberto Acevedo claimed 
that the PCC found a death-list in 1993 that included 
PCC politicians.43 The Liberals and Conservatives kept 
a strong hold on power largely because the opposition 
parties who would have created a real change based on 
the Constitution were violently suppressed.
	 When the guerillas took the government’s bait and 
agreed to lay down arms and take up pens instead to change 
Colombia, they seem to have written the reforms with the 

41	  “Violence Goes Beyond Drugs in Colombia,” The Washington Post, 
(21 January 1994).

42	 “Patriotic Union Says Leader Left the Country After Receiving 
Death Threats,” BBC Summary of World Broadcasts, (18 February 
1994).

43	  “Colombian Communist Party Senator Assassinated,” (IPS, 9 
August 1994).
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assumption that they would be the ones entrusted with 
upholding them. This was their mistake. While President 
Gaviria may have had only the best intentions in coaxing 
the rebels down from the hills, the Liberals, Conservatives, 
and military generals who held the reigns of the state had 
no intention of handing their power over to Marxists, 
Maoists, and the motley team of dissidents who tried to 
transform the country with the Constitution. Actors who 
were invested in the status quo took up arms against these 
revolutionaries-turned-politicians and resigned their 
idealistic laws to the political dead-letter bin. 

The Critical Loophole

	 After painstakingly inserting clause after clause 
after clause in the new Constitution to ensure that legal 
loopholes and authoritarian legislation couldn’t exclude 
dissidents from power or suppress legitimate political 
action by ordinary citizens, one would think that it would 
be easy for opposition parties to ensure that new laws, 
both civil and criminal, were actually followed. However, 

despite all of the legalese strewn throughout the crucial 

reforms, many of the new laws remain mere legal þctions, 
with little more weight than the paper on which they 
were written. When seeking to understand why the 
discrepancies between Colombia’s labor law and reality 
exist, the difference between bringing a case before a civil 
court and bringing one before a criminal court becomes 
crucial. While labor rights cases could be brought before 
courts by the plaintiffs themselves, who normally have 
little to lose (their jobs, at most) and a great deal to gain, 
criminal cases are more difþcult to prosecute. First, in 
many cases the victim is no longer alive to bring the case to 
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court him or herself. If someone else does press charges, the 
evidence the court must deal with in a criminal case tends 
to be more complex (for example, ballistics are usually 
more difþcult to analyze than signed work contracts), 
and gathering it would usually require the help of state 
prosecutors.  Most importantly, if the state has already 
proven its impotence in enforcing criminal law, those who 
bring cases against human rights violators are putting 
their own lives at risk. Thus, while labor laws may be 
potential allies for unions merely by being on the books, 
laws to defend human rights are only meaningful if the 
state provides the resources to enforce them. Furthermore, 
if the state fails to enforce human rights, employers may 
þnd it easier to silence labor rights activists with violence 
rather than attempting to þght them in civil courts, 
where the battleground between plaintiff and defendant 
is more even. Unfortunately, this is the situation that has 
been allowed to develop in Colombia. The writers of the 
Constitution failed to close critical loopholes that enable 
those in power to cripple ofþces designated to protect 
human rights, thus allowing inÿuential groups the ability 
to violently suppress opposition. 

The parties that clung to power successfully 
managed to prevent the 1990-1991 reforms from being 
applied by controlling the budget. While politicians 
cannot legally alter the Constitution, they do have the 
power to prevent the enforcement of laws concerning 
human rights by keeping the ofþces designed to uphold 
these laws under-funded.  The þscal management of the 
government falls to the ofþce of the Comptroller General, 
who drafts a budget which is then submitted to Congress. 
If Congress fails to approve its own version of the budget, 
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the one presented by the government is used as a default.44 
Consequently, the groups that select the Comptroller 
General can essentially control the funding of human 
rights ofþces, and thus the enforcement of human rights 
legislation. 

The Comptroller General is selected through a 
convoluted procedure involving the higher courts, but 
ultimately control over the process leads back to Congress. 
The Comptroller General is selected by Congress from a 
list of three candidates nominated by the Constitutional 
Court, the Supreme Court of Justice and the  State 
Council.45 The membership of each of these bodies is 
dependent on Congress to some extent. Judges of the 
Constitutional Court are elected by the Senate from lists 
presented by the President, the Supreme Court, and the 
State Council.46 Judges of the Supreme Court and the State 
Council are appointed by “the appropriate body from lists 
drawn up by the Superior Council of the Judicature.”47 
Six of the judges comprising the Superior Council of 
the Judicature are elected by the Supreme Court, the 
Constitutional Court and the Council of State. The other 
seven are elected directly by the National Congress.48 
In other words, the people who select the Comptroller 
General were either directly or indirectly dependent for 
their own positions on the Liberals and Conservatives 
who comprised most of Congress throughout the 1990s. 
Therefore, the politicians in power could select judges 
who would nominate potential Comptroller Generals 

44	 La Constitución de Colombia, Tîtulo XII, Artículo 347.
45	 Ibid. Tîtulo X, Artículo 267.
46	 Ibid. Tîtulo VIII, Artículo 239.
47	  Ibid. Tîtulo VIII, Artículo 231.
48	 Ibid. Tîtulo VIII Artículo 254.
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that shared the Congress and Senate’s political leanings, 
and were less likely to fund ofþces that threaten their 
privileges by defending human rights. 

Lack of funding has proven to be a huge problem 
for the Ofþces of the Ombudsman, the Prosecutor General, 
and the Inspector General, all of which are expected to 
protect human rights. In 1996, the US State Department 
estimated that the judiciary faced a backlog of more than 
one million cases.49  The Ofþce of the Ombudsman reported 
that it only had a fourth of the minimum number of staff 
needed to fulþll its constitutional duties and lacked the 
basic funding needed to cover infrastructure and salaries.50 
The Attorney Generalõs ofþce had resources to open 
proceedings on less than half of the 3,000 complaints it 
received.51 While the Prosecutor General fared marginally 

better, human rights prosecutors handled an average 
of over a hundred cases each.52 The situation improved 
signiþcantly by 2004, most likely because minority 
parties and independent candidates had come to make 
up a majority of Congress, but the civilian judicial system 
still had a backlog of over 100,000 cases.53 Attorneys from 
the Ofþce of the Prosecutor General handled an average 
of 34 cases each.54 Apparently, the controllers of Congress 
have successfully made human rights funding a low 

49	 “Colombia Country Report on Human Rights Practices for 1996,” 
(Bureau of Democracy, Human Rights and Labor, 1997) 2.

50	  Ibid.  Section 1e.
51	  Ibid. Section 1a.
52	  Ibid.
53	  CIA World Factbook: Colombia, <http://www.cia.gov/cia/publi-
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54	 “Colombia: Country Reports on Human Rights Practices-2004,” 

(Bureau of Democracy, Human Rights and Labor, 2005) 
	 Section 1 e.
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priority for the Comptroller General, allowing violence by 
paramilitaries to continue unchecked.

The power of the military, in particular to use 
violence as a means of upholding the status quo, has 
also been allowed to live on. In addition to a civilian 
criminal justice system that is largely ineffective due to 
lack of funding, Colombia has fallen victim to a system 
of military tribunals that were completely unchanged 
by the Constitution, and instead are subject only to 
the pre-existing Penal Military Code.55 Thus all police 
ofþcers and members of the armed forces are immune 
to the reformed justice system completely, despite their 
well-known collaboration with paramilitary forces in 
numerous instances.56 In 1996, many cases taken up by 
the Prosecutor Generalõs ofþce were transferred to the 
military justice system, which, according to the US State 
Department, “has established an almost unbroken record 
of impunity.”57 When any sanction at all was handed down 
from the tribunals, it was usually merely a slap on the wrist: 
informal dismissal from the service.58 Military and police 
ofþcers were therefore free to continue cooperating with 
paramilitaries without fear of any real consequences.

Thus, while the laws themselves were subject to 
a new progressive Constitution written under the heavy 
inÿuence of marginalized social groups, the criminal courtsõ 
ability to enforce legislation and protect human rights was 
still determined by the whims of Liberals, Conservatives, 
and the military. The effects of this loophole in the reforms 

55	  La Constitución de  Colombia, Tîtulo VII, Artículo 221.
56	  Ibid. Tîtulo VII. Artículo 216.
57	  “Colombia Country Report on Human Rights Practices for 1996,” 

2.
58	  Ibid.
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have been devastating, leading to a 99.5% impunity rate for 
crimes in general, and almost 100% impunity for politically 
motivated human rights violations in 1996.59 In light of 
the overburdening of the criminal judicial system with 
cases, it appears that it would be far easier for employers 
to deal with labor organization through violence than to 
risk a suit in civil courts that would enforce labor rights 
guaranteed in the constitution and the legal code. 

The Use of Violence to Maintain the Status Quo

	 To many outside observers, it may appear that 
the violence against workers and union leaders is 
arbitrary, and can be explained simply as an all-out war 
by paramilitaries against organized labor. But upon closer 
inspection, patterns emerge in union assassinations and 
intimidation campaigns that span across companies 
and regions. In this light, the assassinations appear as 
anything but random. Union leaders are killed when they 
are involved in legal negotiations or legitimate campaigns 
against companies and when their actions through the 
legal system are successful. It seems that managers enlist 
paramilitaries to suppress unions and prevent them from 
using the established legal system to force concessions 
from employers and landowners in order to maintain the 
status quo and drive down labor costs.
	 In the Cesar region, when the government ruled 
in favor of peasants in a 1996 land dispute, landowners 
responded by enlisting paramilitaries to drive the farmers 
off the land and murder their leaders. Peasants had been 
evicted from Hacienda Bellacruz in the 1940s, but returned 
in the late 1980s to forcibly occupy the land. After a 

59	  Ibid.
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private company occupying much of the Hacienda tried 
to sell the land at an exorbitant price to the Colombian 
Agricultural Reform Institute (INCORA) which intended 
to redistribute the land to the peasants, INCORA began 
the process of clarifying the peasants’ ownership over 
the land, which was ratiþed in 1996.60  The state granted 
land to peasants who occupied the Hacienda Bellacruz in 
keeping with a clause in the Constitution that “the state 
will protect and promote associational and collective 
forms of property” and allows expropriation of property.61 
A more speciþc clause states that òIt is the duty of the 
state to promote the gradual access of agricultural 
workers to landed property in individual or associational 
form.”62 But the redistribution of the land never took 
place. On 14 February 1996, paramilitary groups moved 
into the region and violently forced the 2,000 resident 
peasants to ÿee the area. When peasant leaders publicly 
denounced the perpetrators and began legal proceedings, 
the paramilitaries met at the main house on the Hacienda 
– which strongly suggests that they had some connection 
to the private owners of the land, Inversiones Marulanda 
Ramírez Ltda. – and came to a decision to track down the 
peasants and assassinate them.63 Thirty peasants were 
subsequently murdered or “disappeared,” including two 
community leaders, Eliseo and Eder Narvaez, who led the 
negotiations with the landowners.64 The motivation for 

60	 “Hacienda Bellacruz: Land, Violence and Paramilitary Power,” 
(Amnesty International, 1996.) <http://www.amnestyusa.org/refu-
gee/dosument.do?id=05DC81C6FF483B688025690000692DC9>.
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the paramilitaries’ violent actions seem apparent in this 
case: after civil legal action ruled in favor of the organized 
workers, landowners enlisted illegal armed groups to 
annul the results by force. Whereas criminal proceedings 
were opened, they failed to bring the perpetrators to 
justice.
	 Trade unionists working at the La Loma pit mine 
for Drummond, a US-based company, became victims of 
the same pattern. In 2002, the union Sintramienergética 
was involved in a dispute with the company concerning 
workers’ health. Collective bargaining agreements 
reached with the company stipulated that La Loma must 
provide balanced meals for miners, which union leaders 
claim the company had failed to provide. Work-related 
accidents had also become a contentious issue. Of the 
900 people who worked in the mines, 72 had been injured 
and þve killed by work-related accidents between 2000 
and 2001.65 In addition to violating the Constitutional 
clause mandating that companies comply with collective 
bargaining agreements, the high rate of accidents suggests 
that Drummond may have failed to comply with Geneva 
Convention 174 concerning the prevention of major 
industrial accidents, which was adopted by the Colombian 
government as law in 1999.66 A lawsuit attacking the 
company on these grounds could have become costly. On 
12 March 2001, paramilitary members intercepted a bus 
carrying the President and Vice President of the La Loma 

65	  J. MacNeil, “Drummond Reneges on Security Promises to Colom-
bian Coal Miners Union after Murders,” (MiningWatch Canada, 
12 May 2001). <http://www.miningwatch.ca/index.php?/Labour/
Drummond_interviews>.

66  Global Legal Information Network, <www.glin.gov> Decree is-
sued 15 October 1999.
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union and publicly murdered them.67 Union members also 
claim that they have received frequent death threats from 
paramilitaries.68 The union brought a legal suit against 
the company in the United States alleging that company 
managers conspired with paramilitary groups to arrange 
the murder.69 In this case, like the case of Hacienda 
Bellacruz, employers apparently used violence to avoid 
complying with demands won by legal means – this time 
through collective bargaining – as well as to prevent 
potentially costly legal action on the part of unions. 
The fact that the union has taken the lawsuit outside of 
Colombia illustrates a well-deserved absence of faith in 
the Colombian criminal justice system.
	 While the situation for organized educators is 
somewhat more complex than that of organized industrial 
or agricultural workers because teachers are employed 
directly by the government, violence is similarly used as a 
way to prevent or annul legal action and the enforcement 
of rights granted in the Constitution. Many educational 
employees are represented by Fecode, the largest trade 
union in Colombia, which claims that 300 teachers 
were killed and 2,000 forcibly displaced between 1998 
and 2003.70 Educators are frequently targeted not only 
by paramilitaries, but guerillas as well, because armed 

groups object to the supposedly political content of lesson 

plans, as well as teachers’ political activism outside of 
the schools.71 If the government were allowed to censor 
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lesson plans, as is the norm in numerous countries, armed 
groups would be forced to direct their attention away 
from individual educators and toward the state, but in 
Colombia teachers are guaranteed “freedom of teaching” 
at all levels.72 Once again, Constitutional rights have been 
annulled by violence.

Aside from a possible inclination toward 
suppressing politically dissident education, the state 
has economic reasons to avoid protecting teachers. 
According to Marleny Grisales, a member of Fecode, in 
2004 members of the government attempted to amend 
the Constitution in order to lower the education budget, 
a move that would have lowered taxes and may have been 
designed to encourage outside investment in business.73 
This would involve reducing the number of teachers 
employed by the government – a move that could easily 
and legally be contested by a 340,000 member union with 
a history of large strikes.74 While the government may or 
may not be directly responsible for the assassinations of 
educators, politicians seem to be using the situation to 
their advantage by denying that the murders are political 
and refusing to offer educators any form of protection.75 
Instead, many teachers have been forced to ÿee their 
homes and even the country in many instances, draining 
the school system of educators and discouraging college 
graduates from entering the teaching profession. 76 While 

72	  La Constitución de Colombia, Tîtulo II, Artículo 27.
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the Constitution stipulates that education must be free 
and open to all children between the ages of þve and þfteen, 
in reality, the shortage of resources and teachers available 
has made full school attendance impossible.77 Twenty-þve 
percent of school-aged children currently fail to attend 
school, and another 290,000 children are temporarily or 
permanently unable to attend because of violence against 
both teachers and students.78 Due to violence that has 
forced both students and teachers out of the education 
system, current education spending is obviously lower 
than it would be if universal education actually existed. 
The state, like many Colombian employers, has allowed 
violence against its employees to continue unchecked in 
order to keep labor costs low.

Perhaps one of the best-publicized cases of anti-
union violence in Colombia has been the assassinations 
and human rights violations that took place in Coca-Cola 
bottling plants in the 1990s. Like the vast majority of cases 
involving violence against union leaders, no one has yet 
been convicted for the abuses that took place at these 
factories, but no legal court has denied that the events took 
place as recounted by members of Sinaltrainal, the union 
that represents the majority of unionized Coke bottling 
plant employees. According to the court case brought 
against Coca-Cola by Sinaltrainal and sympathetic 
American unions, the management of the bottling plant 
in Carepa discharged Dorlahome Tuborquia, president of 
the union, in September of 1995. Sinaltrainal challenged 
the plant in civil courts, and the judge ruled in favor of 
the union and ordered the plant management to rehire 

77	  Ibid. Artículo 67.
78	  Stern and Van Dongen.
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Tuborquia.79 Shortly thereafter, paramilitaries began to 
threaten Tuborquia’s life, eventually forcing the union 
leader to ÿee the plant.80 Once again, violence was used to 
annul a legal victor won by organized labor.

 In 1996, while the union was negotiating a new 
collective agreement with the factory management, plant 
owner Richard Kirby Keilland denied all of the union’s 
demands, and by the end of the year union negotiator 
Isidro Gil had been murdered on the factory ÿoor.81 Two 
days later paramilitaries entered the plant and with the 
cooperation of the management forced all of the workers 
to resign from Sinaltrainal or ÿee the area under the threat 
of death. The union at Carepa was effectively destroyed, 
thus preventing the workers from exercising their 
constitutional rights to collective bargaining and union 
organization.82

	 Similarly in 1995, the managers of the Panamco 
Colombia plant in Bucaramanga began to violate the 
stipulations of their contract with Sinaltrainal. The union 
responded by exercising their constitutionally guaranteed 
right to strike for 120 hours. Afterward, factory security 
reported the presence of a bomb and accused union leaders 
of planting it, an allegation that was eventually deemed 
a complete fabrication by Colombian courts. While the 
unionists were eventually acquitted, they were detained 
by police for six months, and one organizer was beaten 
by ofþcers ð who, as we may recall, have virtual impunity 

79	  Court Complaint by United Steel Workers Union and the In-
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from the law through military tribunals. 83 In this case, 
the police were complicit in violence designed to deter 
unionists from taking legitimate action against employers 
and deprived the union of its local leadership.
	 The case of Sinaltrainal member Jorge Humberto 
Leal effectively illustrates employers’ concerns for civil 
legal action, as well as the illegal measures they will 
take to prevent the union from taking them to court 
over labor rights violation. As a Sinaltrainal ofþcial, Leal 
was responsible for the “claims commission,” which is 
designed speciþcally to seek redress from the employer 
for violations of workers’ rights.84 In other words, the 
union intended to demand that the courts enforce labor 
rights where the state would not do so independently. 
On 13 December 1999, Leal was kidnapped by armed 
men, tortured, and ordered to cease his activities with 
the union or face further repercussions.85 Had the plant 
managers thought Colombia’s civil law was as impotent 
as its criminal law, torturing Leal to prevent him from 
bringing up labor law cases would have been a waste of 
time. The crime was motivated by the employers’ fear of 
civil lawsuits and made expedient by the ineffectiveness 
of the criminal judicial system.
	 Cut ÿower exports make up a signiþcant percent 
of Colombia’s GDP, and workers in this area of the 
economy have also suffered from the pattern of violence. In 
greenhouses near Madrid, employees, who were primarily 
women, complained that they were given inadequate 
protection from pesticides and reported several resulting 
cases of miscarriages and birth defects that may have 
83	  Ibid. Section VI B, Point 63.
84	 Ibid. Section VI C, point 68.
85	  Ibid. Section VI C, point 77.
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been caused by the inhalation of toxic fumes by pregnant 
employees.86 The failure of employers to protect pregnant 
and nursing workers violates a constitutional article that 
calls for the “special protection of women, mothers and 
minor-aged workers.”87 In the spring of 2002, employees 
at the greenhouse tried to address health and safety issues 
concerning pregnant women and nursing mothers as part 
of a collective bargaining agreement, as well as prevent their 
employers from reducing wages. When their  demands 
were not met, the women refused to sign the new labor 
contract and went on strike. The company responded 
by locking the employees out, telling the government 
that they had all quit, and hiring new workers.88 This is a 
blatant violation of a law banning employers from hiring 
new workers while employees are on strike, and the union 
could have easily won a battle in civil court. However, the 
Ombudswoman of Colombia told union activists that the 
women could only þle complaints individually, not as a 
group action, and no individuals would come forward to 
present the lawsuit for fear of violent reprisals.89 Thus the 
well-established precedent of using violence to nullify 
legal victories against employers has reached the point 
where it prevents workers from even attempting to use 
worker-friendly laws in their favor.
	 Again and again, employers have used violence 
in a strategic manner to prevent organized labor from 
enforcing the pro-worker legislation that followed the 
1991 Constitution. This tactic makes sense given that the 
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failure of criminal courts offers the perpetrators of violence 
almost complete immunity, whereas civil courts have ruled 
repeatedly against employers in keeping with the letter of 
the law. The efþciency of employersõ campaign of violence 
has been chilling. By 2004, only 3.8% of the workforce was 
unionized, after a steady decline since the late 1990s. 

Conclusion

	 Since 1990, organized labor has faced oppression 
not in spite of new laws defending their interests, but 
because these laws have created a paradoxical situation 
where violent suppression is less risky for corporations 
than simply violating civil labor legislation. The result has 
been a unique wave of violence that has devastated the 
union movement and allowed abhorrent labor conditions 
to continue unchecked. Though human rights activists 
have attempted to slow the massacre, no one has addressed 
the constitutional loopholes at the root of the problem.
	 While the Colombian case is at this point an 
aberration, the mistakes made in writing the new 
Constitution could easily be repeated in any number 
of countries currently embroiled in civil war. Until the 
relationship between anti-labor violence, labor law 
and criminal law enforcement is recognized, would-be 
peacemakers risk inÿaming bad situations by attempting 
to reform legislation without separating the enforcement 
of new laws from those in power. 
	 However, in the Colombian case itself, recent 
history has proven that there is still hope. Alvaro Uribe, 
who is ofþcially independent from both the Liberal and 
Conservative parties, took power in 2002. While he has 
been criticized for his afþnity toward the right and  apparent 
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favoritism toward paramilitaries,90   improvements in the 
criminal judicial system have occurred under his rule. 
Since power has changed hands from the Liberal and 
Conservative parties to the independents that currently 
make up the bulk of Congress, funding for departments 
that monitor human rights have increased substantially 
and cases of anti-union violence are slowly decreasing. 
In 2004, only 47 unionists were assassinated. While this 
is still an unacceptable number of assassinations in any 
other country, for Colombia it is a huge improvement. 
The caseloads of human rights prosecutors have dropped 
substantially, and the Inspector Generalõs ofþce has 
gained the power to second-guess military tribunals, 
pressuring military courts to end their record of complete 
impunity and convict even high-ranking generals who 
have cooperated with paramilitary groups.91 If this trend 
continues, there is a high probability that the wave of 
violence that has plagued labor rights activists for over a 
decade will þnally subside. Once Colombia becomes safe 
for unions, organized labor can þll its role as a corporation 
watchdog and ensure that employers actually comply 
with worker protection legislation.

90	 Jose Miguel Vivanco, “Letter to President Alvaro Uribe Velez,” 
Human Rights News (Human Rights Watch, Washington DC 2006) 
<http://hrw.org/english/docs/2006/08/10/colomb13954.htm>.

91	  “US State Department Human Rights Reports on Colombia,” 
Section 1 e.
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In this thesis we present the Collatz algorithm as a 
sequence, with the main focus being on the subsequences 
consisting of the odd numbers. First an explicit 
representation of each term of the subsequence is given in 
terms of the number of multiplication and division steps. 
Next we obtain bounds for the terms of the subsequence. 
A necessary condition for convergence is established, 
followed by a conjecture that gives an upper bound on 
the number of iterations necessary for convergence. For 
continuity in the presentation and ease of reading, the 
thesis has been divided into two parts. The main results 
are presented in Part I; the proofs of the theorems and 
lemmas are given in Part II.

Part I
1.1   Introduction of the problem

	 The Collatz problem is an unsolved mathematical 
conjecture often attributed to Lothar Collatz (hence the 
name). It is also known as the 3n+1 conjecture, Syracuse 



Collatz Conjecture • 43

problem, Syracuse algorithm, Kakutani’s problem, and 
Ulam’s problem. The algorithm can be stated as follows:

	 1) Choose any natural number a;
	 2) If it is even, divide it by two; but if it is odd, 	
	      multiply it by three and add one;
	3 ) Repeat step 2.

	 Suppose that we start with the number þve. Since 
5 is an odd number, we multiply it by 3 and add 1 to obtain 
16. But 16 is an even number, so we divide by 2 and get 8. 8 
divided by 2 is 4, which becomes 2, then 1.

Notation 
Technically no sequence ever converges since, 

upon reaching 1, it goes into an inþnite cycle of 4, 2, 1, 4, 2, 
12  However, we will say that a sequence “converges” if at 
some point it reaches 1.

The Collatz conjecture is that every sequence converges, 
regardless of the starting number.

  	 Let a be any natural number. Define the Collatz sequence 
{an} recursively by:

aa 0 = , and for 
îí

î
ì
ë

+
=²

--

-
-

odds iaf i1a 3

even;s iaf i
2

a
a  , 1n

1n1n

1n
1n

n 	  (1.1)

Then there exists an nÍN such that an = 1.

1.2 Literature survey
	 One of the fascinating features of the Collatz 
problem is the fact that it may be approached from several 
different angles. We will begin with a very brief summary 
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of the extant literature on the Collatz conjecture. A more 
extensive literature survey can be found in Jeffrey Lagarias’ 
work The 3x+1 Problem and its Generalizations, or on his website 
at http://www.math.lsa.umich.edu/~lagarias/3x+1.html. 

The present literature on the Collatz conjecture 
can be roughly divided into four categories: (i) the work 
of researchers who show that the conjecture is true for a 
particular class of natural numbers; (ii) theorems about 
“stopping times” and algorithms for calculating them (iii) 
those who show that the Collatz conjecture is a special 
case of a more general problem; and (iv) those, like Paul 
Erdös, who feel that it will always remain a conjecture and 
that “mathematics is not yet ready for such problems” [3].
	 Examples of the þrst two categories of research are 
found in recent works by
Stefan Andrei and Cristian Masalagiu [1] and by Jeffrey 
Lagarias [3]. Andrei and Masalagiu begin by introducing 
the following function notation:

Let Cf : N ­ N be the (“Collatz”) function

 Cf (n) = 
îí

î
ì

ë

+

¹

otherwise.1n 3

(mod2);0nf i
2

n

	 (1.2)

The Collatz conjecture is then:
For any nÍN, there exists  kÍN such that Cf

(k)(n)  = 1,  where Cf
(k) 

denotes Cf Cf .... Cf   k times.

	 Their main results are summed up in a lemma and 
a theorem. The lemma identiþes a class of natural numbers 
for which the Collatz conjecture is true:



Collatz Conjecture • 45

Lemma 

Remark 	
	 The convergence for this class of numbers was 
independently discovered in this thesis (see Lemma 4.1). 

The theorem makes use of an explicit algorithm to 
calculate inverse images of the Collatz function to extend 
the class of numbers for which the conjecture is true.

Theorem (some numbers for which the Collatz conjecture is true)

,1) 1
3

) 1 2(2
 (f

1m

n31m
) 2m 2n 3(

m

m

=-
+

+

Ö+
++Ö  , NmÍ"

} Nt  | 5t 6 , 1t 6 {n Í++Í"

A major focus of Lagarias’ paper concerns the study 
of stopping times and total stopping times. The stopping 
time of n is the least positive integer k such that f(k)(n) < n. 
The total stopping time is the least positive integer k such 
that f(k)(n) = 1. Using this notation the Collatz conjecture 
says: Every integer n 2²  has a finite total stopping time. [3] 
The Collatz conjecture would be false if for some natural 
number n, f(k)(n) is either periodic or  .(n)flim (k)

k
¤=

¤­

Lagarias introduces the following heuristic, 
probabilistic argument [5]: pick an odd integer x0 and 
run the Collatz sequence until the next odd integer x1 is 

reached. Then 
2
1

 of the time x1 = 
2

1x 3 0 +
, 

4
1

of the time x1 = 

4
1x 3 0 +

, 
8
1

of the time x1 = 
8

1x 3 0 +
, and so on. Assuming that 

the odd integers in the trajectory of x0 appear with random 
frequency, then the expected growth in size between 

consecutive odd integers is: 1
4
3

 )
8
3

(  )
4
3

(  )
2
3

( 8

1

4

1

2

1

<=3 . 

0.t, 1)
3

1 2
( f

2t 2
) 3(2t ²"=

-+
+
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Hence on average, the odd iterates in the trajectory should 
shrink in size, implying convergence. This argument 
suggests that the total stopping time is a constant multiple 
of log x0. 

Remark
We employ a similar argument with one important 

difference. Instead of establishing a ratio of convergence 
between consecutive odd integers of the Collatz sequence, 
we examine the relationship between the total number of 
multiplication steps and division steps.  In Equation 3.1, 
for instance, we establish a necessary ratio of convergence 
between the multiplication and division steps.

Lagarias then states and proves þve theorems 
(named A, B, S, D and E), followed by a conjecture about 
stopping times. The þrst of the þve theorems concerns the 
behavior of the stopping time function, and is attributed 
to Riho Terras [6] and C.J. Everett [7]:

Theorem
	 The set of integers Sk = { n : n has a stopping 
time ¢  k } has limiting asymptotic density F(k), i.e. 

} k(n)andxn:n {
x
1

limF(k)
x

¢¢=
¤­

ó   exists. 

In addition, ¤­­ ks a1F(k) , so that almost all integers 
have a finite stopping time.

	 However, the fact that a natural number n has a 
þnite stopping time does not necessarily imply that f(k)(n) 
will have a þnite stopping time for all k. So, Lagarias 
conjectures that a key step in solving the Collatz problem 
is to show that every integer n > 1 has a þnite stopping 
time. 
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	 An example of the third type of literature, a 
generalization, is given in a paper by Tomoaki Mimuro[2], 
who also uses the function notation introduced earlier. 
Mimuro also uses the following notations:

(i) if f(n) (a) = a, then a is called a cycle number (and 
n is called a cycle);
(ii) the numbers ji and ai are deþned recursively as 
follows:  let a0 = a. For  1,i ²  define ji to be the least positive 
integer such that ) a (f i

) j ( i   is odd. Let ai+1 =  )a (f i
)j  ( i .   

(iii) if a = a
1
 = a

k+1
 for some k, deþne the òodd cycle 

sequence” as .,,, 21 kjjj 2

Then, if the Collatz conjecture is true, there are no cycle 
numbers other than 1, 2 and 4.
	 A theorem proved in an earlier paper by Bohm and 
Sontacchi states that every cycle number has a rational 
expression.[11] In fact, if a has an odd cycle sequence

kjjj ,,, 21 2 , then

	
kjj

k

1i

jj1k

 3 2

 2 3
a

k1

1i1

-

Ö
= ++

=

++-ä -

3

3

.

The following generalization of the Collatz conjecture is 
then given.
	 Let a and b be any two positive integers such that a and b are 
relatively prime.

Define  

î
î
í

îî
ì

ë

+
=

odd.s iaf i
b 2

ba 3

even;s iaf i
b 2

a

) 
b
a

( f

Mimuro states a rational version of the Collatz 
conjecture; namely, that there exists a positive integer 
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n such that 1.)
b
a

(f (n) =  However, this is clearly false. 

(A counterexample is )
7
1 1

(f ) (n , whose terms are: 

,
7
1 1

,
7
 22

,
7
5

,
7
0 1

,
7
0 2

,
7
0 4

,
7
1 1

2  ) Still, the study of rational 
cycle numbers may provide insights about the integral 
version of the conjecture.
	 Conway has proved that there are generalizations 
of the Collatz problem which are not “algorithmically 
decidable” [8]. It is even conceivable that the Collatz 
conjecture itself is algorithmically undecidable, which 
supports the claim of Erdös and the fourth group of 
researchers. The Collatz problem is “simple to state and 
apparently intractably hard to solve”[3]. However the study 
of its generalizations “[may] uncover new phenomena ..., 
indicate the limits of validity of known results, and [lead] 
to simpler, more revealing proofs.”	

1.3  Alternative Approaches
Efforts are underway around the world to design 

algorithms that verify the Collatz conjecture for larger and 
larger numbers. As of March 29, 2006, the conjecture has 
been veriþed for every number less than  8 529 Ö [4]. World 
records are also being broken for the maximum excursion 
and maximum stopping times. (The maximum excursion 
of n, if it exists, is the maximum value of the trajectory of 
n.) 

No one has proved the conjecture for all natural 
numbers. On the other hand, no counter-example has yet 
been found. What kind of results should one expect if the 
Collatz conjecture is false? Suppose, for the moment, that 
there exists a positive integer a  such that Cf

(n)(a) ¸ 1 for all 
nÍN.  Deþne S = { aÍN : Cf 

(n)(a)1 for all nÍN.} We assume S 
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is non-empty. Thus, by the well-ordering principle, S has 
a least element a*.

Theorem 1.3.1 a*,(a*)C (n)

f
²  for all nÍN.

On the other hand, if the Collatz sequence converges then 
the last þve terms of the sequence will be: 16, 8, 4, 2, 1. This 
observation is stated formally in Lemma 1.1.

Lemma 1.1 	 Suppose that the Collatz sequence {an} converges. 
Then the last four iterations involve division by two. That is, if  $k 
ÍN such that ak = 1 and ai 1 for i< k, then ak-1 = 2, ak-2 = 4, ak-3 = 8, and 
ak-4 = 16.

Finite stopping times can be established for 
numbers of the form 4k, 4k + 1, or 4k  + 2. 

 a = 4k	       Ý  a
1
 = 2k < a

 a = 4k + 1 Ý  a
1
 = 12k + 4 Ý a

2
 = 6k + 2  Ý  a

3
 = 3k + 1 < a

 a = 4k + 2 Ý  a
1
 = 2k +1 < a

	 Now consider numbers of the form  a = 4k + 3. The 
þrst few terms of this sequence are:
a

1
 = 12k + 10 ,  a

2
 = 6k + 5 ,  a

3
 = 18k + 16   a

4
= 9k + 8.

Here the algorithm begins to sub-divide into 
multiple possibilities depending on the value of k . Each 
of these possibilities further sub-divides, creating a 
“mushroom” effect. At this point, the author chose to 
approach the Collatz problem from a different direction. 
However, the objective is still to obtain an upper bound 
for the sequence.



50 • Pittsburgh Undergraduate Review

2. A subsequence of the Collatz sequence
	 In this section we reformulate the Collatz sequence 
as a sum of nested multiplication and division. 

Lemma 2.1 	 Given any a  ÍN with a > 1,  a unique whole number 
k and a unique natural number b such that a = 2kb, where b is an odd 
number. If a is even, then k  1.

Remark
	 Let a = 2kb where  b  is an odd number. Then the þrst 
k terms of the Collatz sequence are: a0 = 2kb , a1 = 2k-1b , a2 = 2k-

2b , 2  , ak = b.  If b = 1 then the sequence has converged. Thus 
without loss of generality we may assume that a is an odd number 
greater than one.       

	 Consider the following representation. The terms 
of the Collatz sequence may be written as:

a
®

3a + 1
®

 (3a + 1) /  1j2 =  
11 jj 2

1
2

a 3
+

  ®

[(3a + 1) /  1j2 ]· 3 +1 =  1
2

3
2

a3
11 jj

2

++  
®

{[(3a + 1) /  1j2 ] · 3 +1} / 2j2 =  
22121 jjjjj

2

2
1

22
3

22
a3

+
Ö

+
Ö®

({[(3a + 1) /  1j2 ]· 3 + 1} / 2j2 ) · 3 + 1 =  

22121 jjj

2

jj

3

2
3

22
3

22
a3

+
Ö

+
Ö

 + 1
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®

[({[(3a + 1) /  1j2 ] ·  3 + 1} / 2j2 )· 3 + 1] / 3j2  = 

332321321 jjjjjj

2

jjj

3

2
1

22
3

222
3

222
a3

+
Ö

+
ÖÖ

+
ÖÖ

®
4

®

mm1m1 jjj

1m

jj

m

2
1

22
3

22
a3

++
ÖÖÖ

+
ÖÖÖ

-

3

	
Notation
 At each stage, 2j is the largest power of 2 dividing the output of the 
previous stage.  In other words, j is the number of consecutive division 
steps.

We now restate the Collatz Conjecture:
	 Given any natural number  a  , with a > 1, show that $  natural 
numbers  n  and j1,  j2 , j3, .... jn  such that   

nn2n1n1 jjj

2n

jj

1n

jj

n

2
1

22
3

22
3

22
a3

++
ÖÖÖ

+
ÖÖÖ

+
ÖÖÖ

--

3   = 1.
 
 The converse is also true: we can unravel this 
expression to get the original Collatz sequence. Let a be 
any odd natural number greater than one. Suppose there 
exists a sequence of natural numbers j

1
…j

n
 such that for 

each k, xk=
kk2k1k1 jjj

1k

jj

k

jj

1k

2
1

22
3

22
3

22
a3

++
ÖÖÖ

+
ÖÖÖ

+
ÖÖÖ

-+

3   is an 

odd number.
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	 The {xk} correspond exactly to the odd numbers in the 
Collatz sequence starting with a. 
	 We can easily show this by mathematical 
induction. 

Base Case	
k = 1:	 By deþnition, x

1
 = 

11 jj 2
1

2
a 3

+ . So 1a 3x2 1
j1 += . But a 

is odd, and by the Collatz algorithm, the next term is 3a+1, 
or 1

j x2 1 . Hence the next j1 steps are division by 2, so the 
next odd term is x

1.

Induction Step		
Assume           that            xk=

kk2k1k1 jjj

2k

jj

1k

jj

k

2
1

22
3

22
3

22
a3

++
ÖÖÖ

+
ÖÖÖ

+
ÖÖÖ

--

3

is an odd number in the Collatz sequence. We will use 
induction to show that xk+1 is the next odd number in the 

sequence.

By deþnition, xk+1	 =

1k1k21k11k1 jjj

1k

jj

k

jj

1k

2
1

22
3

22
3

22
a3

++++
++

ÖÖÖ
+

ÖÖÖ
+

ÖÖÖ

-+

3

		     	 =

ý
ü
û

í
ì
ë

++
ÖÖÖ

+
ÖÖÖ

+
ÖÖÖ

-+

+
1

22
3

22
3

22
a3

2
1

k2k1k11k jj

1k

jj

k

jj

1k

j
3

			   =

ý
ü
û

í
ì
ë

+ù
ú

ø
é
ê

è
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ÖÖÖ
+

ÖÖÖ
+

ÖÖÖ

--

+
11

22
3

22
3

22
a3

3
2

1
k2k1k11k jj

2k

jj

1k

jj

k

j
3

			   = { }1x 3
2

1
kj 1k

+
+  

by our induction 

hypothesis. Multiplying both sides by 1kj2 +  gives 1kj2 +  

xk+1=3xk+1. Since xk is odd the next term in the Collatz 

sequence is 3xk+1, which equals 1kj2 +  xk+1. Therefore the 
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next jk+1 steps will be division and the next odd number 

will be xk+1.

In the following examples, n  and   j1,  j2 , j3, 2  , jn  are given for 
some values of a.

Example 2.1

a = 3
	 n =2,  j1 = 1,  j2 = 4  
	
	 1

2
1

2
3

2

(3)3
455

2

=++

a = 7
	 n = 5, j1 = 1, j2 = 1, j3 = 2, j4 = 3, j5 = 4      
	
	 1

2
1

2
3

2
3

2
3

2
3

2

(7)3
479

2

0 1

3

1 1

4

1 1

5

=+++++          

a = 25
	 n = 7,  j1 = 2, j2 = 1, j3 = 3, j4 = 1, j5 = 2,  j6 = 3, j7 = 4
	
	 1

2
1

2
3

2
3

2
3

2
3

2
3

2
3

2

(25)3
479

2

0 1

3

 31

4

4 1

5

6 1

6

6 1

7

=+++++++

	 Instead of working with the entire sequence {an} we 
will focus on the particular subsequence {x

n
} comprised of 

all the odd numbers in {an}. The terms of {x
n
} are obtained 

as follows. 
Since a is odd, let x

0
 = a. The next term of the Collatz 

sequence is a1 = 3a + 1. By Lemma 2.1, there exist natural 
numbers j1 and x

1
 such that x

1
 is odd and a1 = 1

j x2 1 . The 
next j1 iterations will involve division by 2, and 
        	

1j11 ax += .					     (2.1)
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Similarly, the next term in the sequence {a
n
} is 

1x 3a 1j2 1
+=+ . Again, Lemma 2.1 gives 3x1 + 1 = 2

j x2 2 , where 
x

2
 is an odd number. The next j2 terms involve division by 

2: 
	

21 jj22 ax ++= .					     (2.2)
	 Let   

k21 jjjkk ax ++++= 3   ,  k ӕ 1	 		  (2.3)

Observe that k is the number of multiplication steps 
performed so far, and that the sum of the jis equals the total 
number of division steps. The next term, 

kjjjka +++++ 3211 , 
equals 3xk + 1. 

	 Thus, 1
1213 +

+=+ k
j

k xx k   and the next jk+1 iterations 
involve division by 2, which implies that 

1k21 jjj1k1k ax
+++++++ = 3 				    (2.4)

Using the nested multiplication / division introduced in 
the preceding section, we have:

	  x
1
 =  

11 jj 2
1

2
a 3

+  ,					    (2.5)

	 x
2
 = 

22121 jjjjj

2

2
1

22
3

22
a3

+
Ö

+
Ö

,			   (2.6)

	 x
3
 =

332321321 jjjjjj

2

jjj

3

2
1

22
3

222
3

222
a3

+
Ö

+
ÖÖ

+
ÖÖ

,(2.7)

and, in general,

	 x
n
 =

nn1n1 jjj

1n

jj

n

2
1

22
3

22
a3

++
ÖÖÖ

+
ÖÖÖ

-

3 .		  (2.8)

	 The next example shows the relationship between 
the Collatz sequence {an}, the subsequence  {xn}, and the 
associated sequence {jk} .
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Example 2.2.

	 Consider the Collatz sequence for a = 11. The terms 
are:
 a0 = 11, a1 = 34, a2 = 17, a3 = 52, a4 = 26, a5 = 13, a6 = 40, 
	 a7 = 20, a8 = 10, a9 = 5, a10 = 16, a11 = 8, a12 = 4, a13 = 2, 
	 a14 = 1.   

The subsequence {xn} consist of the odd terms in the 
sequence {an}. 

x0 = 11,     x1 = 17,	 x2 = 13,	  x3 = 5,     and 	 x4 = 1.

The associated sequence {jk}, which represent the number 
of division steps between odd numbers, are:

  j1 = 1, 	  j2 = 2,		    j3 = 3,    and      j4 = 4.

Putting this together gives:

x0 = a
0
 = 11, 211 1

aax j == + , since  j1 = 1, hence x
1
 = 17

5jj22 aax
21

== ++ ,  since   2 + j1 + j2 = 2 + 1 + 2 = 5,  
thus x

2
 = 13;

9jjj33 aax
321

== +++ ,    since 3 + j1 + j2 + j3 = 3 + 1 + 2 + 3 = 9,  
thus x

3
 = 5;

And  4 1jjjj44 aax
4321

== ++++ , since 4 + j1 + j2 + j3 + j4 = 4 + 1 + 2 
+ 3 + 4= 14, hence x

4
 = 1.
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Alternatively, using the nested multiplication / 
division deþnition:

 x
1
 =  7 1

2
4 3

2
1

2
1 13

2
1

2
a 3

11jj 11
==+

Ö
=+ ,

x
2
  =   31

8
104

2
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22
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2
1
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3
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Ö
+

Ö
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Ö

+
Ö

,

x
3
 = 

332321321 jjjjjj

2

jjj

3

2
1
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3

222
3

222
a3

+
Ö

+
ÖÖ

+
ÖÖ

     = 5
4 6
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3
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332321

2
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+
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+
ÖÖ

Ö
;

and 

x
4
 =

44141 jjj

14

jj

4

2
1

22
3

22
a3

++
ÖÖÖ

+
ÖÖÖ

-

3

		      
= 1024

1024
2
1

22
3

222
3

2222
3

2222
113

443432

2

4321

3

4321

4

=+
Ö

+
ÖÖ

+
ÖÖÖ

+
ÖÖÖ

Ö
 

= 1.

3. Bounds for the subsequence {xn}

	 In this section we obtain bounds for {xn} and specify 
conditions for convergence.	

First recall the explicit representation of xn  
given in 

equation (2.8):
		  x

n
 =

nn1n1 jjj

1n

jj

n

2
1

22
3

22
a3

++
ÖÖÖ

+
ÖÖÖ

-

3 .		
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Lemma 3.1 	 Let  a Í  N  be such that  a  is an odd number and       
a > 1. Then $  a unique natural number  k such that 2k-1 <  a  <  2k  .   

Bounds for xn can easily be obtained by combining 
lemma 3.1 with the explicit representation of xn .

 Lemma 3.2.	  Let k and xn be as in the preceding sections. Then:

nn1n1 jjj

1n

jj

1kn

2
1

22
3

22
23

++
ÖÖÖ

+
ÖÖÖ

Ö --

3 < xn < 
nn1n1 jjj

1n

jj

kn

2
1

22
3

22
23

++
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ÖÖÖ
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3 .
  
	 Let us take another look at the representation of xn. 
Since the Collatz sequence converges when xn = 1, equation 
(2.8) provides a condition for convergence. But þrst, a 
lemma:

Lemma 3.3.  Suppose that the Collatz sequence for a converges 
after n multiplication steps and n21 jjjm +++= 3 division steps. 

Then 
a
1

2
3

m

n

< .

From Lemma 3.3, for convergence we must have  

1km

n

2
1

a
1

2
3

-<< , where k is as deþned in Lemma 3.1. Solving 

for m, we þnd that a necessary condition for convergence 
is that

  
k

1k
k
n

 2n l
 3n l

k
m -

+ö
÷
õ

æ
ç
å>  .				    (3.1)

Note: m is the total number of division steps and n is 
the total number of multiplication steps. This inequality 
describes a relationship between m and n, scaled by a 
factor of k. Recall that k gives us a measure of how large 
our starting number is: 2 21k ka- < < . Thus, scaling by a 
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factor of k takes into account the magnitude of our starting 
number.

The next step in the study of the Collatz conjecture 
is to investigate the relationship between  m/k  and  n/k . 
We will start by taking a closer look at the convergence 
rates for different classes of starting numbers.

4. Binary representations and rates of convergence
	 The convergence rates of different values of the 
starting number are given in Table 1. The rate does not 
seem to depend on how large the starting number  is. 
Some large numbers converge quickly, others require over 
a hundred iterations.

Table 1. Convergence rates for   3n 4a 0 += ,  n = 3 
through 26.

Starting 
Number

Number of 
iterations
required for 
convergence

Starting 
Number

Number of 
iterations
required for 
convergence

15 17 63 107
19 20 67 27
23 15 71 102
27 111 75 14
31 106 79 35
35 13 83 110
39 34 87 30
43 29 91 92
47 104 95 105
51 24 99 25
55 112 103 87
59 32 107 100
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	 Suppose we express the starting numbers in 
their binary representations. Now a pattern seems to 
emerge. Table 2 gives both the binary representations 
and the convergence rates of various starting numbers  
a0. We conjecture that the convergence rate depends on 
distribution of zeros in the binary representation of the 
starting number. 

Table 2. Binary representations of the starting 
number, and the corresponding number of iterations 

required for convergence.

Starting
Number 

Binary 
representation

of a
0
  

Total number of 
iterations

(for convergence)

n , the # of 
multiplication 

steps

m ,  the # 
of division 

steps

Group A
5 101 5 1 4
21 10101 7 1 6
85 1010101 9 1 8
341 101010101 11 1 10

Group B
31 11111 106 39 67
63 111111 107 39 68

2047 11111111111 156 56 100
Group C

27 11011 111 41 70
81 1010001 22 6 16

243 11110011 96 34 62
729 1011011001 33 9 24

Group D
29 11101 18 5 13
27 11011 111 41 70
23 10111 15 4 11
25 11001 23 7 16
19 10011 20 6 14
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	 The starting numbers a0 have been divided into 
four groups. In Group A, the zeros alternate with the ones. 
In Group B there are no zeros. The numbers in Group C 
are powers of three and in Group D, there are zeros but 
they do not alternate with the ones. 
	 Numbers in Group A converge very rapidly, 
numbers in Group B converge very slowly, and the others 
(in Groups C and D) seem to fall somewhere in between.
	 The fact that numbers in Groups A and B converge 
rapidly or slowly is made precise in Lemmas 4.1 and 4. 2, 
respectively. Proofs are deferred to Part II.

Lemma 4.1. 
Let a0 Í N be such that a0 has a binary representation    

k 21k 2432
0 2120212021201a Ö+Ö++Ö+Ö+Ö+Ö+= -3  . 

Then the total stopping time of the Collatz sequence of a is 2k + 3 
iterations

Lemma 4.2. Let  be such that  has a binary representation 
k432

0 21212121211a Ö++Ö+Ö+Ö+Ö+= 3 .

Then 13a 1k
2k 2 -= +

+ .

	 How many iterations are required for 
Group B numbers to converge? In a best case 
scenario, 13 1 -+k  would be a power of 2, say 2r. So 

ln2
ln3

) 1k (rrln21)ln(3)k ()ln(2)ln(323 r1kr1k +ºÝº+ÝºÝº ++

So the minimum number of iterations needed is (2k+2) +

ln2
ln3

) 1k ( +
.
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5. Binary representations of powers of 3

	 As Lemma 4.2 demonstrates, if we start with a 
Group B number approximately equal to k2 , after 2k + 2 
iterations, we will have increased to approximately 3k.
	 The number of division steps in the Collatz 
algorithm appears linked with the distribution of zeros 
in the binary representation of each term of the sequence. 
Our next step in determining what the relationship 
between the number of division and multiplication steps 
is to see how the Collatz algorithm rearranges the zeros in 
the binary representation of a number. Since the numbers 
in Group B converge slowly, we begin with them, in hope 
that the results might establish bounds on other sets with 
more rapidly converging numbers.
	 Suppose, therefore, that the starting number a0 is 
in Group B. After 2k+2 iterations we will end up with a2k+2 = 
3k+1. If, for some natural number k, the binary representation 
of  has no zeros in it, then it is conceivable that the Collatz 
sequence will keep getting larger. If, for all values of k, the 
binary representation of 3k has several zeros in it, then the 
Collatz sequence should converge.
	 Table 3 gives the binary representations of powers 
of 3, from 32 through 317. 
 A consideration of the table suggests that for 3k ¸  the 
binary representation of 3k  has two or more zeros in it. 
Corollary 5.2 guarantees the existence of at least one zero 
in the binary representation of 3k  .
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Table 3 Binary representations of powers of 3. 

Number Binary representation      
32 1 0 0 1
33 1 1 0 1 1 
34 1 0 1 0 0 0 1
35 1 1 1 1 0 0 1 1 
36 1 0 1 1 0 1 1 0 0 1 
37 1 0 0 0 1 0 0 0 1 0 1 1 
38 1 1 0 0 1 1 0 1 0 0 0 0 1
39 1 0 0 1 1 0 0 1 1 1 0 0 0 1 1 
310 1 1 1 0 0 1 1 0 1 0 1 0 1 0 0 1
311 1 0 1 0 1 1 0 0 1 1 1 1 1 1 1 0 1 1 
312 1 0 0 0 0 0 0 1 1 0 1 1 1 1 1 1 0 0 0 1
313 1 1 0 0 0 0 1 0 1 0 0 1 1 1 1 0 1 0 0 1 1 
314 1 0 0 1 0 0 0 1 1 1 1 1 0 1 1 0 1 1 1 1 0 0 1 
315 1 1 0 1 1 0 1 0 1 1 1 1 0 0 1 0 0 1 1 0 1 0 1 1 
316 1 0 1 0 0 1 0 0 0 0 1 1 0 1 0 1 1 1 0 1 0 0 0 0 0 1 
317 1 1 1 1 0 1 1 0 0 1 0 1 0 0 0 0 1 0 1 1 1 0 0 0 0 1 1

Lemma 5.1.	 For any whole number k , ¹k 23 1 (mod 8),  and   
¹+1k 23 3 (mod 8).

Corollary 5.2. In the binary representation of k3 , the coefficient 
of 22  is zero. 

Are there any more zeros in the binary representation 
of?
	 This question will be partially answered in 
Lemmas 5.4 and 5.5. Because the proof for the case where 
the exponent k is even is different from the proof for 

1n 4k +=  each case will be considered in a separate 
lemma. We require the following preliminary lemma.

Lemma 5.3.	 1(mod3)2 i ¹  if i is an even natural number,   and  
2(mod3)2 i ¹  if i is an odd natural number.
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	 We now state the þrst of the two lemmas that 
guarantee a second zero in the binary representation of . 
Based on Table 3, we assume without loss of generality 
that 8k ² .

Lemma 5.4.	 Let n 2k = , where Nn Í  and 4n ² . Let 

r
r

2
2

10 a2a2a 2a ++++ 3 with 1a r = , be the binary 
representation of k3 .   Then 0a i =  for some i, with ri3 <¢ .

Lemma 5.5. Let 1n 4k += , where Nn Í  and 2n ² , and 
let r

r
2

2
10 a2a2a 2a ++++ 3 with 1a r = , be the binary 

representation of k3 .   Then 0a i =  for some i, with ri3 <¢ .

6. Graphs of the rates of convergence

	 Lastly, we will consider a scatter plot of the number 
of multiplication steps and the number of division steps. 
First, recall that:

(i) the starting number 0a  is an odd natural number and 
k

0
1k 2a2 <<-  for some natural number  k 

(ii) Let n be the number of multiplication steps and 

n21 jjjm(n)m +++== 3 the total number of division 
steps leading to the term nx . A necessary condition for 
convergence is that  

k
1k

k
n

ln2
ln3

k
m -

+ö
÷
õ

æ
ç
å>  .					   

			 
(iii) The inequality above gives the ratio between the 
number of multiplication and division steps required for 
convergence. Scaling by a factor of k takes into account 
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the magnitude of the starting number and gives a more 
proportionate representation.

	 The scatter plot of 
k
m

 versus 
k
n

 for the class of 

numbers 3n 4a += , with n going from 1 to 30 is shown 

in Figure 1. For each integral value of 
k
n

 , the minimum 

values of   
k
m

   for  a0=15 to 575 048, , 112a 0 2
0 =-=  were 

also found. The minimum values are given in Table 4.

	 Furthermore, the graphs of the minimum values 

of 
k
m

 as a function of  
k
n

 and the  line 1x
ln2
ln3

y +ö
÷
õ

æ
ç
å=  are 

drawn to see when 
k
m

 will be greater than 1
k
n

ln2
ln3

+ö
÷
õ

æ
ç
å

ö
÷
õ

æ
ç
å

Figure 1.
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Table 4 Minimum values for m/k for a = 15 to a = 
2^20 -1 = 1,048,575 

n/k minimum values of m/k corresponding 

value of a

1 1.0 15
2 2.4 103561
3 3.8 31
4 5.5 47
5 6.8 31
6 8.2 31
7 10.4 27
8 12.4 27
9 14.9 230631
10 All sequences converged 

before n/k=10
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	 We can see that the minimum value of 
m
k

 vs 
n
k

 

crosses the convergence threshold y = 
k

1k
k
n

ln2
ln3

k
m -

+ö
÷
õ

æ
ç
å>  

before 
n
k

 reaches 10. Therefore, we predict that the 

Collatz sequence will always converge after at most 10k 
multiplication steps. To test this conjecture, we calculated 
the convergence rates for several numbers and compared 
them with the predicted rates. The results are presented 
in Table 5.

Table 5: The number of multiplication steps for different 
starting numbers.

The starting 
number, a

The 
number k, 
  such 
that 
     2k-1<a<2k

Number of 
iterations
required for
 onvergence

Number of 
multiplication 
steps

     
10k      

15 4 17 5 40
19 5 20 6 50
27 5 111 41 50
31 5 106 39 50
43 6 29 9 60
47 6 104 38 60
51 6 24 7 60
55 6 112 41 60
63 6 107 39 60
71 7 102 37 70
83 7 110 40 70
81 7 92 33 70
115 7 33 10 70
123 7 46 15 70
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Part II Proofs of the Theorems

Theorem 1.3.1* a*,(a*)C (n)

f
²  for all nÍN. (see equation 

1.2 for deþnition of (n)

f
C )

Proof:
	 Suppose that  *a(a*)C (k)

f <     for some kÍN.      Let 
(a*).Ca (k)

fk =

Then =)(aC k
(n)

f  ,Nn1(a*)C k)(n
f Í"¸+  so Sa k Í . 

But *aa k < and this contradicts a* being the least element 
in S.

* This theorem was shown to me by Dr. Thomas 
Metzger.

Lemma 1.1 	 Suppose that the Collatz sequence {an} converges. 
Then the last four iterations involve division by two. That is, if $  k 
Í  N such that ak = 1 and ai ¸ 1 for i< k, then ak-1 = 2, ak-2 = 4, ak-3 = 8, 
and ak-4 = 16.

Proof:
Suppose that ak = 1 and ai ¸ 1 for i< k.

By deþnition,  	
îí

î
ì
ë

+
=

--

-
-

odds iaf i1a 3

even;s iaf i
2

a
a

1k1k

1k
1k

k 	

If  ak-1
 is odd then a k = 3a k-1 + 1. So a k = 1 Ý  1 = 3a k-1 + 1 Ý a k-1 = 

0. But a i Í  N for all i. Therefore, a k-1 is even and   
2

a
a 1k

k
-=  . 

Thus a k = 1 implies that  a k-1 = 2. Similarly, if ak-2 is odd, then 

a k-1 = 3a k-2 + 1. Given a k-1 = 2, we have 
3
1

a 2k =- , contradiction. 
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Hence ak-2 is even, and  
2

a
a 2k

1k
-

- =   Ý  a
 k-2

 = 4. By identical 

arguments  a k-3 = 8, and a k-4 = 16.       

Lemma 2.1 	 Given any a Í  N with a > 1, $  a unique whole 
number k and a unique natural number b such that a = 2k b and b is an 
odd number. If a is even, then k ²  1.

Proof:
	 Let a = a0 + 2a1 + 22 a2 ++3 2n an , where for each i , ai 
= 0 or 1, be a binary representation of a.
Then  a = a0 + 2(a1 + 2 a2 ++3   2n-1 an ).

If a0 ¸ 0, then a0 = 1  and a = 1 + 2(a1 + 2 a2 
 ++3  2n-1 an)

Hence a  is an odd number,  k = 0,  and  b = a.

If a0 = 0, then a =  2a1 + 22 a2 
 ++3   2n an . 

Let ak be the þrst non-zero term of the sequence (Since a > 
1, we are guaranteed ai > 0 for some i).

Now, ak ¸  0 implies that ak 
 = 1, thus a = 2k ak 

 ++3 2n an 

				     =  2k (1 + 2ak+1 
 ++3 2n-k an ).

Let  b =  1 + 2ak+1  ++3 2n-k an .  Then b is an odd number with 
b ²  1, and a = 2kb.

Now we establish uniqueness. 
	 Suppose that a = 2rbr 

= 2sbs 
.

	 If r = s, then 2rbr 
= 2sbs 

 Ý  2sbr 
= 2sbs 

 Ý  br 
= bs. 

 
	 If  r < s , then  2rbr 

= 2sbs 
 Ý  br 

= 2s-rbs 
 Ý  br is divisible 

by 2 (since s - r > 0). But br is odd and not divisible by 2.



Collatz Conjecture • 69

A similar argument shows that r cannot be greater than s, 
therefore,  r = s and br = bs.

Lemma 3.1 	 Let  a Í  N  be such that  a  is an odd number and  	
a > 1. Then $  a unique natural number  k such that  2k-1 <  a  <  2k  .   

Proof:
	 Let  S  = { n  N : a < 2n }.  Now, by Bernoulli’s Inequality,  
(1 + x) n  1 + nx ² for x > -1  and  n Í  N.  So, with x  = 1 and n = 
a, we have  (1 + 1) a ² 1 + a(1),  that is,  2 a ²  1 + a  >  a.

	 Therefore,  a ÍS, so  S  is a non-empty subset of N. 
By the well-ordering axiom,  S  has a unique least element  
k.

	 Since  k  is the least element in  S ,  k - 1 Î  S, thus  
a ²  2k-1 . But 2k-1 = 1 if k = 1 and 2k-1 is even otherwise, whereas 
a is an odd number greater than one. Hence,  a ¸  2k-1 for k 
Í  N , so  a > 2k-1. We have  2k-1 <  a  <  2k  . 

Lemma 3.2. Let k and xn be as in the preceding sections. Then: 
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3 < xn  < nn1n1 jjj
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Proof:
	 By deþnition,

 	
nn1n1 jjj

1n

jj

n

n 2
1

22
3

22
a3

x ++
ÖÖÖ

+
ÖÖÖ

=
-

3 .

The lemma follows from the use of the inequality 2k-1 < a < 
2k  .   
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Lemma 3.3. Suppose that the Collatz sequence for a  converges 
after n multiplication steps and n1n21 jjjjm ++++= -3

division steps. Then 
a
1

2
3

m

n

< .

Proof:
Since the Collatz sequence converges, there 

exist natural numbers  n  and  j1,  j2 , j3, ...., jn  such that   

nn2n1n1 jjj
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jj
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22
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3

22
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ÖÖÖ

+
ÖÖÖ
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3   = 1.	 (1)	

 Let  n1r21 jjjjm ++++= -3 .  If 1
2

a3
m

n

² ,  then by 
equation (1)

1 = 
nn2n1 jjj

2n

jj

1n

m

n

2
1

22
3
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3

2
a3
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ÖÖÖ

+
ÖÖÖ
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3

	  ² 1 + 
nn2n1 jjj
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2
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3

But each of the terms  
nn2n1 jjj

2n

jj

1n

2
1

,,
22

3
,

22
3

2
ÖÖÖÖÖÖ

--

  is 

greater than zero. Hence, we have 1 > 1. 

Thus 1
2

a3
m

n

< , or 
m

n

2
3

  < 
a
1

.

Lemma 4.1. Let Na 0 Í  be such that  has a binary 
representation 

k 21k 2432
0 2120212021201a Ö+Ö++Ö+Ö+Ö+Ö+= -3 . 

Then a2k+3 = 1, and the Collatz sequence converges after 2k + 3 
iterations

Proof:
	 k 242

0 2221a ++++= 3  ,   which may be rewritten 
as k2

0 4441a ++++= 3 . This sum is a þnite geometric 

series with sum 
3

14
14

14 1k1k -
=

-
- ++

 .
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Thus the next term in the Collatz sequence will be
) 12(k1k1k

1k

01 241141
3

) 14 (
(3)1a 3a +++

+

==+-=+
-

=+=   .

By the deþnition of the Collatz sequence, 

1k 2
2k 2

1
2 2

2
2

2
a

a +
+

===

k 2
1k 2

2
3 2

2
2

2
a

a ===
+

.

In this way, 1k 2
4 2a -=  , 2k 2

5 2a -=  , 3k 2
6 2a -=  , 2  ,  

i3k 2) 1i (2k 2
i 22a -+--+ == , 2 , 2a 2k 2 =+ ,  and 1a 3k 2 =+  .

The sequence converges after 2k + 3 iterations.

Lemma 4.2. Let  be such that  has a binary representation 
	 ka 21212121211 432

0 Ö++Ö+Ö+Ö+Ö+= 3 . 
Then a2k+3 = 3k+1 - 1	.

Proof:
We rewrite k2

0 2221a ++++= 3 .
This is a þnite geometric series with sum 12

12
12 1k

1k

-=
-

- +
+

.
The next 2k terms in the Collatz sequence will be:		

  22313231) 13(21a 3a 1k1k1k
01 -Ö=+-Ö=+-=+¹ +++

®

1232) 22 3(2aa k1k
12 -Ö=·-Ö=·¹ +

®

22313231) 12 3( 31a 3a k2k2k
23 -Ö=+-Ö=+-Ö=+¹

			             ® 		

1232) 22 3(2aa 1k2k2
34 -Ö=·-Ö=·¹ -

®
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22313231) 12 3( 31a 3a 1k31k31k2
45 -Ö=+-Ö=+-Ö=+¹ ---

®

1232) 22 3(2aa 2k31k3
56 -Ö=·-Ö=·¹ --

®

®
4

		   	

123a k
k  2 -Ö=

22313231) 123(31a 3a 1k1kk
k 21k 2 -Ö=+-Ö=+-Ö=+= ++

+

and 13a 1k
2k 2 -= +

+

Lemma 5.1.	 For any whole number k , ¹k 23  (mod 8), and 

¹+1k 23  3(mod 8).

Proof:
If  k = 0,  then (mod8)1133 02k ¹== , and
 (mod8)333 11k 2 ¹=+  .
Suppose that 1k ² .
By direct computation, (mod8)19 ¹ . 

(mod8)1(mod8)19) 3(3 kkk2k 2 ¹¹== .

(mod8)3(mod8)13](mod8)3[](mod8)3[333 k 2k 21k 2 ¹Ö¹Ö¹Ö=+ .
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Corollary 5.2.      In the binary representation of k3 , the coefficient 
of 22  is zero. 

Proof:
	 By direct calculation, 2202113 Ö+Ö+=  , and  

322 21202013 Ö+Ö+Ö+= . Suppose that k ²  3 . Let
	 m

m
3

3
2

2
10

k b2b2b2b2b13 Ö++Ö+Ö+Ö+Ö= 3 ,  
where for  i = 1, 2, 3, 2 , m , each    is either equal to zero or 
one.

This binary representation may be rewritten as:

)b2b2b2b (2b2b2b13 m
3m

5
2

43
3

2
2

10
k -++Ö+Ö++Ö+Ö+Ö= 3

Hence, (mod8))b2b2b1 (3 2
2

10
k Ö+Ö+Ö¹ .

But, we know from Lemma 3, that  (mod8)13k ¹   if  k  is 
even,  and  (mod8)33k ¹   if  k  is odd. 

Hence, if   k  is even,  (mod8)1b2b2b1 2
2

10 ¹Ö+Ö+Ö . Since 
each  is either equal to one or zero, we must have , 1b0 =    

, 0b1 = and  . 0b2 =  
 
If   k  is odd, then (mod8)3b2b2b1 2

2
10 ¹Ö+Ö+Ö , and we 

must have , 1b0 =  , 0b1 = and   . 0b2 =
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Lemma 5.3.	 1(mod3)2 i ¹  if i is an even natural number,   and  
2(mod3)2 i ¹  if i is an odd natural number.

Proof:
	 By direct computation we have 2 ¹ 2(mod 3) and 

1(mod3)4 ¹ .
Suppose that j 2i =  for some natural number j.  Then 

1(mod3)(mod3)14) 2(22 jjj2j 2i =¹=== . If 1j 2i +=  for 
some natural number j, 

2(mod3)[1(mod3)][2(mod3)]2222
j21j 2i =Ö¹Ö== + .

Lemma 5.4.	 Let n 2k = , where Nn Í  and 4n ² , and let  with

r
r

2
2

10 a2a2a 2a ++++ 3  , be the binary representation of k3 .   
Then 0a i =  for some i, with ri3 <¢ .

Proof:
	 By lemma 5.1, 1(mod8)3 n 2 ¹ , hence the 
binary representation of n 23 must be of the form 

r
r

3
32n 2 a2a2020213 +++Ö+Ö+= 3 .

Suppose that 0a i ¸  for r,3,4,i 2= .
Then 1a i =  for r,3,4,i 2= .
Hence	 r43n 2 22213 ++++= 3      
	 )221 (21 3r13 -++++= 3

But	 3r1 221 -+++ 3  is a  þnite geometric series with 

sum 12
12

12 2r
13r

-=
-

- -
+-

.

Therefore, ) 1 2(213 2r3n 2 -+= -

	        72821 1r1r -=-+= ++ .

But this implies that 732 n 21r +=+   . (1)
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Consider this equation in modulo 3: 
7(mod3)(mod3)3(mod3)2 n 21r +=+ .

But, 0(mod3)(mod3)3 n 2 = , and 	 1(mod3)7(mod3) = . 
So 1(mod3).(mod3)2 1r =+

Lemma 5.3 implies that  r+1 must be even.  Let r+1 = 2m.
Equation (1) becomes 732 n 2m 2 =-  Ý 7) 3() 2( 2n2m =-
Ý  71)3)(23 2( nmnm Ö=+- .

Unique factorization and the fact that nmnm 3232 +<-
yield the following system of equations: 	

732and132 nmnm =+=- . 
Adding the two equations gives
 . 1n332m42822 nmm =Ý=Ý=Ý=Ý=Ö

	
But this contradicts 4n ² . Thus  for some i, with ri3 <¢ .
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Lemma 5.5. Let 1n 4k +=  , where NnÍ  and 2n ² , and let  

r
r

2
2

10 a2a2a 2a ++++ 3 with , be the binary representation of 
3k.   Then 0a i =  for some i, with ri <¢3 .

Proof:
	 By lemma 5.1, 3(mod8)3 1n  4 ¹+ , hence the 
binary representation of k3 must be of the form 

r
r

3
321n 4 a2a2021213 +++Ö+Ö+=+ 3 , where 6r ² .

Suppose that 0a i ¸  for r,3,4,i 2= .
Then  for ri ,,4,3 2= .
Hence, r431n 4 222213 +++++=+ 3      
		  )221 (23 3r13 -++++= 3 	
But	 3r1 221 -+++ 3  is a  þnite geometric series 

with sum 12
12

12 2r
13r

-=
-

- -
+-

.

Therefore, 	 ) 1 2(233 2r31n 4 -+= -+       
Thus		  ) 18(233 2r1n 4 -=- -+ .
Ý 		  ) 18(2) 13(3 2rn 4 -=- -

Ý 		  ) 18(2) 1)(3 13(3 2rn 2n 2 -=+- -

	
	 By lemma 5.1, 1(mod8)3 n 2 ¹  , so m 813 n 2 +=   for 
some natural number m.
Substituting m 813 n 2 +=  in the preceding equation,
		  ) 18(2) 1m 81)(1m 83(1 2r -=++-+ -

Ý 		  ) 18(2) 23(8m)(8m 2r -=+ -

Ý 		  ) 18(2) 12m(4m83 2r -=+ÖÖ -

Ý 		  ) 1 2() 12m(4m3 2r -=+Ö - on dividing 
through by 8.
Clearly, ) 12m(4m3 +Ö   is an even number while 12 2r --   is 
an odd number since 3²r . Hence we have a contradiction 
and 0a i =  for some i, with ri3 <¢ .
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Introduction

	 Students with disabilities are enrolling in 
postsecondary educational settings more often than ever 
before.  The number of students with “hidden” learning and 
medical disabilities increased fourfold between 1978 and 
1994 (Brinckerhoff, et al., 1993; Vogel and Adelman, 1992).  
According to the National Joint Committee for Learning 
Disabilities, learning disabilities are a heterogeneous 
group of disorders manifested by signiþcant difþculties 
in the acquisition and use of listening, speaking, writing, 

      A good education is a ticket to success in our 
society; it is a predictor of success in later life in 

terms of employment, income, and independence. 
		         

                            National Council on Disability, 1997
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reasoning or mathematical capabilities (University of 
Washington, 2001).  In 1988, 15.3% of þrst-time, full-time 
college freshmen with disabilities indicated they had a 
learning disability. By 1994, that statistic had more than 
doubled to 32.2% (HEATH Resource Center, 2001).
	 The University of California, Irvine Ofþce 
of the Dean of Students’ publication, A UCI Guide for 
Students with Disabilities, states the federal regulations 
implementing Section 504 of the 1973 Rehabilitation Act 
(U.S. Department of Health & Human Services/Ofþce for 
Civil Rights, Rehabilitation Act, 1973) and the Americans 
with Disabilities Act of 1990 (U.S. Department of Justice/
Americans with Disabilities Act, 1990) establish that 
reasonable and appropriate academic accommodations 
must be provided to students with disabilities to allow 
them equal  access  to   educational  opportunities (University 

of California, Irvine, Ofþce of the Dean of Students 2).  
Yet despite legal enforcement, several persistent barriers 
remain in the academic environment, including a lack of 
knowledge or misconceptions among both students and 
faculty toward students with disabilities (mainly due to 
a lack of knowledge about disabilities and the need for 
accommodations), and a lack of effective academic tools 
to address disabilities from the students’ educational 
point of view (Burgstahler, 2003; Burgstahler, Duclos, & 
Turcotte, 1999; Dona & Edmister, 2001).
	 At the college level, students for the þrst time 
take on the responsibility of disclosing their disabilities 
and arranging for accommodations as opposed to 
relying on counselors (Graham & English, 2001).  Yet 
this may be difþcult for students who often have only 
limited knowledge of their own disabilities, are timid or 
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embarrassed about seeking accommodations, or do not 
know what accommodations the school has available 
(Myers, 2003).  At the same time, faculty members also 
often have only limited knowledge regarding disabilities 
or making appropriate accommodations, especially for 
those students with “hidden” disabilities (Leyser, Vogel, 
& Wyland, 1998).  
	 This lack of knowledge may negatively impact 
student performance. “Failure of students with disabilities 
to obtain appropriate academic services supports and 
programs may cause them to achieve grade-point averages 
well below those of their non-disabled peers” (Izzo, et.al., 
2001).
 The better informed both students and faculty are 
about student disabilities and the success of appropriate 
accommodations, the more likely it will be that students 
with disabilities will achieve their full educational 
potential (Leyser, Vogel and Wyland, 1998). 
	 Thus the question becomes: Do faculty members 
need assistance in obtaining information about disabilities 
and enhancing communication with their students in order 
to provide appropriate accommodations?  Speciþcally, is an 
additional mode of support needed to help students with 
disabilities work successfully with the federally mandated 
policy of providing suitable accommodations?  The aim of 
this paper is to identify and examine the variety of barriers 
present today. 

Background of the Problem

	 Under the law, postsecondary institutions cannot 
discriminate on the basis of a student’s disability.  When 
qualiþed students with disabilities enroll in postsecondary 
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education, institutions are required by Section 504 of 
the Rehabilitation Act of 1973 and the Americans with 
Disabilities Act of 1990 to provide appropriate academic 
accommodations.
	 However, unlike their earlier educational 
experiences where schools take a leading role, in 
postsecondary education, students have the responsibility 
to register with the disability support services ofþce, 
request academic accommodations, and fulþll the 
academic requirements of each course (Graham and 
English, 2001).  Therefore, as an initial step in this process, 
it is important that students recognize and address their 
own attitudes towards their disabilities, as their personal 
perspective can have a drastic impact on how well they 
communicate with faculty regarding the disability and/or 
request accommodations (Izzo, et al., 2001).
	 The best accommodations result when the faculty, 
student, and disability support specialist meet and 
work together.  Faculty, administration, and staff must 
also increase their awareness of the rights and needs of 
qualiþed students and take action for these students to 
maximize their educational potential.  However, faculty 
members may be hampered by a lack of knowledge or 
misconceptions about students with disabilities, with 
the concept often coming up that they are giving an 
unfair academic advantage to students with disabilities.  
The speciþc type of disability a student has can lead to 
additional problems through inaccurate perceptions 
discounting the person as an individual (Yuker, 1994), 
especially for students with psychiatric disabilities whose 
disorders are both non-visible and tend to be stigmatized 
by our society.  Symptoms and behaviors in students 
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with psychiatric disabilities may result in a student being 
labeled as uncooperative (Dona & Edmister, 2001; Leyser, 
Vogel, Wyland and Brulle, 1998) or criticized as not having 
a òlegitimateó disability (Burgstahler, 2003; Burgstahler, 
Duclos and Turcotte, 1999; Dona and Edmister, 2001).
	 Many faculty members wish to know more about 
the various types of classroom accommodations for 
students with disabilities.  In Leyser, Vogel, and Wyland’s 
(1998) study of 420 faculty members at a representative 
large public university, 42% of faculty participants 
wanted more training on classroom accommodations, 
31.7% wanted more written information, such as a 
handbook or one-page handouts about disabilities and 
accommodations.
	 Thus þndings in the literature indicate that the 
more students and faculty know about disabilities, the 
more likely students will be able to receive necessary 
accommodations and maximize their educational 
potential.  

Disability Law at the Federal and State Levels, 

and Implementation at UC Irvine

	 Laws, regulations, and rules exist at all three 
levels of the government that affect UC Irvine students 
with disabilities.  At the federal level, Section 504 of 
the 1973 Rehabilitation Act (Public Law 93-12) (“Act”) 
òis acknowledged as the þrst national civil rights law 
to view the exclusion and segregation of people with 
disabilities as discrimination and to declare that the 
Federal Government would take a central role in reversing 
and eliminating this discrimination” (National Council on 
Disability, 1997).  The Act, for one, states òno qualiþed 
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individual with a disability in the United States shall be 
excluded from, denied the beneþts of, or be subjected to 
discrimination under any program or activity that receives 
federal þnancial serviceéó
	 The Americans with Disabilities Act of 1990 
(Public Law 101-336) (“ADA”) joined the Act as the most 
comprehensive federal civil rights law used to protect 
the rights of people with disabilities as it prohibits 
discrimination against them in private employment, 
state and local government organizations, public 
accommodations, commercial facilities, transportation, 
and telecommunications. To be protected by the ADA, 
one must either have a disability or have a relationship 
or association with an individual with a disability.  An 
individual with a disability is deþned by the ADA as a 
person who has a physical or mental impairment that 
substantially limits one or more major life activities, a 
person who has a history or record of such impairment, 
or a person who is perceived by others as having such 
impairment (U.S. Department of Justice/ADA, 1990).  
	 According to the ADA a “physical” disability 
is any physiological disorder, or condition, cosmetic 
disþgurement, or anatomical loss that affects one or more 
body systems; neurological, immunological, musculo-
skeletal, special sense organs, respiratory (including 
speech organs), cardiovascular, reproductive, digestive, 
genitor-urinary, lymphatic, skin, or endocrine that limits 
a major life activity.  Similarly a “mental” disability is any 
mental or psychological disorder or condition (such as 
mental retardation, organic brain syndrome, emotional or 
mental illness, or speciþc learning disability) that limits a 
major life activity (U.S. Department of Justice/ADA, 1990). 
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Among the conditions that may meet criteria for disability 
are allergies; arthritis, asthma, cancer, diabetes, heart 
disease, chronic illnesses, eating disorders, emotional or 
psychiatric illnesses, visual, hearing, mobility and learning 
disabilities, and attention-deþcit/hyperactivity disorder.  
A major life activity can include such functions as caring 
for oneself, performing manual tasks, walking, seeing, 
hearing, speaking, breathing, learning, and working (U.S. 
Department of Justice/ADA, 1990).
	 Similarly, the World Health Organization/
International Classiþcation of Functioning, Disability, 
and Health (known more commonly as the ICF) provides 
a standard language and framework for the description 
of health and health-related states as well as categorizing 
activity limitations and participation restrictions for 
particular disabilities looking at the full range of life 
areas under nine speciþc domains: learning and applying 
knowledge; general tasks and demands; communication; 
mobility; self-care; domestic life; interpersonal interactions 
and relationships; major life areas; and community, social, 
and civil life (World Health Organization).    

State Law: California’s Amendments to the ADA

 Some states have passed amendments to the ADA 
that are then enforced by designated agencies within those 
states.  On September 30, 2000, Governor Gray Davis of 
California signed into law Assembly Bill (AB) 2222 under 
the California Government Code Section 12926 which 
signiþcantly changed the setting of California disability 
discrimination law by extending the protection of the law 
to a greater number of Californians, including students.  
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Beginning on January 1, 2001, a covered disability under 
AB 2222 is deþned as any physical or mental condition 
or disorder that “limits” a major life activity (or makes 
achievement of that major life activity òdifþcultó), unlike 
the deþnition under the ADA, which requires the physical 
or mental impairment “substantially limit” one or major 
life activities (Meyers, 2003).

UC Irvine

	 Over the years, as the above-cited federal and 
states laws have been passed regarding individuals 
with disabilities, a system has also been put in place 
at UC Irvine to deal with the issues of disabilities 
(University of California Policies Applying to Campus 
Activities, Organizations, and Students, 2005).  However, 
administering appropriate accommodations is not always 
simple due to a lack of resources, a lack of understanding 
of the need for reasonable accommodations, or a lack of 
sensitivity (Myers, 2003).  To better understand these 
problem areas, the remaining sections will þrst discuss 
the extent of the problem, then address the speciþc areas 
and focus on attitudes toward disabilities and reasonable 
accommodations at the university. 

Disability Statistics in Colleges and 
Universities: Disability Population at UC 

Irvine Undergraduate/Graduate Statistics for 
Fall 2004

Table 1
The 2004 breakdown by type of disabilities (as categorized and 
defined by UC Irvine) for all undergraduate and graduate students 
on campus who are registered with the Disability Services Center.
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Disability Type New Continuing Total # Total %

Vision 5 14 19 5.94
Mobility/
Functional 
Impairments

36 71 107 33.44

Acquired Brain 
Injury

8 5 13 4.06

Deaf/Hearing 
Impaired

0 14 14 4.38

Learning 
Disability

14 43 57 17.81

ADHD 21 28 49 15.31
Psychological 19 42 61 19.06

TOTALS 103 217 320 100%

                     
 As shown in Table 1, 17.81% of all UC 
Irvine undergraduates and graduates registered with 
the Disability Services Center (DSC) have learning 
disabilities.  According to the HEATH Resource Center’s 
report, College Freshmen with Disabilities: A Biennial Statistical 
Profile, 6% (or 66,197 out of 1.1 million�) of all þrst-time, 
full-time freshmen enrolled in American four-year 
institutions in 2000 self-reported having at least one type 
of disability.  Of that student group, 26,745 (40.4%) self-
reported having a learning disability. The breakdown 
also indicated that among these freshmen, 2.9% reported 
having speech disabilities; 16.9% reported òotheró 
disabilities, and 1.54% reported health-related disabilities.  
Health-related disabilities included those resulting from 
cystic þbrosis, cancer, multiple sclerosis, diabetes, and 

�	  In Fall 2000, survey administrators tabulated questionnaires 
from 269,413 students at 434 baccalaureate colleges and univer-
sities.  The responses were weighted to represent the national 
enrollment patters of the total 1.1 million þrst-time, full-time 
freshmen attending four-year institutions in 2000 (HEATH).  
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other medical conditions.�  The study does not distinguish 
what constitutes a “learning” disability as it does “health-
related” disabilities, and results are based on self-
reporting rather than on professional evaluations leading 
to reporting.  Therefore, it is impossible to determine the 
exact percentage of students with “psychiatric” disabilities 
enrolled due to the reliance on self-reporting and the lack 
of reporting standards. 
	 The lack of speciþcity may cause a problem, 
because there are differences between psychiatric and 
other disabilities.  A “psychiatric” disability is a clinically 
diagnosed behavioral or psychological syndrome or pattern 
that occurs in an individual and is associated with present 
distress (American Psychiatric Association, 1994), whereas 
as mentioned above, a “learning” disability is a disorder 
manifested by signiþcant difþculties in the acquisition 
and use of listening, speaking, writing, reasoning or 
mathematical abilities (University of Washington, DO_
IT, 2001).  The difference between these two disabilities 
is that psychiatric disabilities impair a person’s ability to 
think, feel and behave, while learning disabilities affect 
how a person processes information (e.g., takes it in, 
integrates it, or expresses it).  Despite these differences, 
students with psychiatric disabilities are often included 
in the “learning” disability or “other” disability categories.  
Figure 1 illustrates the complete percentage breakdown of 
the 2000 Biennial Statistical Profile. 

�	  The Heath Resource Center for the American Council on Educa-
tion (the national clearinghouse on postsecondary education 
for individuals with disabilities, co-sponsored by the Graduate 
School of Education of the University of California at Los Ange-
les), publishes College Freshmen with Disabilities: A Biennial Statistical 
Profile every two years. The 2001 edition is based on data collected 
in Fall 2000 by the Cooperative Institutional Research Program 
(CIRP) from full-time, þrst-time college freshmen.
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Figure 1
College Freshmen with Disabilities: A 2000 Biennial Statistical 
Profile (HEATH Resource Center, 2001)
	
	 A basic diagnosis of a disability does not qualify 
an individual for accommodations, as the individual 
must also have a  substantial limitation in at least one 
major life activity, such as caring for oneself, performing 
manual tasks, seeing, or learning (U.S. Department of 
Justice/ADA, 1990).  Such a limitation, in turn, would 
result in functional limitations that make it difþcult 
for the individual to participate effectively in the daily 
tasks involved in academic pursuits.  Students who do 
experience these limitations may require physical or 
academic accommodations to remove barriers to their 
equal access to the education they are guaranteed by 
law.  Academic accommodations are not linked to the 
diagnosis, but instead are assigned to compensate for 
functional restrictions.  Table 2 lists some of the most 
common academic accommodations provided at colleges 
and universities for students with disabilities. 
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Table 2
Examples of Academic Accommodations

Visual
Disabilities

Seating near front of class; large print handouts, 
and equipment tables; TV monitor connected 
to microscope to enlarge images; computer 
equipment to enlarge screen characters and 
images; audio-taped, Brailled or electronic-
formatted lecture notes; computer with optical 
character reader and voice output; reader for 
tests and assignments; notetaker

Hearing
Disabilities

Interpreter or real-time captioning; notetaker; 
open or closed-captioned þlms; use of visual 
aids; written assignments; FM system; reduced 
course load

Learning
Disabilities

Notetaker or audio-taped class sessions; 
extended exam time; alternative testing 
arrangements; computer with voice output, spell 
checker and grammar checker

Mobility
Disabilities

Notetaker; classroom, labs and þeld trips in 
accessible locations; adjustable
tables; computer equipped with special input 
device; extended exam time

Medical
Disabilities

Notetaker; extended exam time; assignments 
made available in electronic format; reduced 
course load

Psychiatric
Disabilities

Notetaker; reduced course load

Other Notetaker; access to class notes; extended exam 
time; distraction-reduced test
space; reduced course load
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 However, when a student’s disability is hidden, 
it may not be obvious to others that an accommodation 
is needed.  This is particularly true regarding learning 
disabilities (LD).  Students do not appreciate people who 
are skeptical of the nature of their LD or their need for 
accommodations.  As one student in a 2003 focus group 
study conducted at a postsecondary institution in the 
northeast noted regarding disclosure to a professor, “If I 
tell you that I have this problem, I don’t want to have to 
convince you.”  Another student in the same focus group 
described an incident with a faculty member who told 
her learning disabilities were “psychosomatic.”  Other 
students spoke of the way such incidents occasionally 
led to their deciding not to disclose the existence of their 
learning disability, even though it meant they did not get 
the accommodations they needed and ultimately received 
lower grades (Madaus, Scott & McGuire, 2003).  Yet, in 
other focus group studies also conducted at postsecondary 
institutions in the northeast, faculty members stated 
that they often are not aware that their students have 
disabilities.  Other faculty members reported that 
they do not have an understanding of how the need for 
accommodations should be disclosed or administered, 
as indicated by this statement, “This topic of disability 
has never been discussed….  I feel as faculty we are left 
in the dark” (Faculty member, personal communication, 
2/29/2000) (Izzo, Hertzfeld, Simmons-Reed and Aaron, 
2001).
	 This input from both sides of the fence point to 
a need for better dissemination of information about 
disabilities and greater interaction between students 
with disabilities and faculty.  One way such tasks could 
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be accomplished is via a disability fact sheet handbook for 
both students and faculty in which information, standards 
of requests and accommodations, and suggestions for 
appropriate interactions could be provided.

Faculty Attitudes and Practices Regarding 

Students with Disabilities

Knowledge About and Attitudes Toward Disabilities 

	 In Leyser, Vogel and Wyland’s 1998 study, of the 
420 faculty members who responded to the survey, 66.7% 
indicated they had no familiarity with Section 504 of the 
Rehabilitation Act, while 14% responded they had only 
very limited familiarity with it.  In addition, 40% reported 
only limited personal communication with students with 
disabilities, 82% had no or very limited training in the area 
of disabilities, and more than 40% indicated they had only 
limited knowledge and skills for administering requested 
accommodations for students with disabilities.  
 Additional þndings revealed that most people, 
including faculty, without disabilities—or even some 
with disabilities—judge the severity of a disability by 
the individual’s functional limitations or the adaptive 
equipment the individual must use (Smart, 1980). 
Therefore, a person without a disability may wrongly 
perceive an individual with a less-visible disability as not 
needing accommodation. If an individual with a disability 
detects another person’s prejudice, that individual 
could internalize those feelings into his or her own self-
identify (Smart, 1980).  These feelings are problematic 
because they can diminish the studentõs self-conþdence, 
self-esteem, and self-worth (Smart, 1980) and negatively 
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affect self-advocacy and communication skills, making it 
even harder for the student to discuss the nature of the 
disability and accommodation needs with faculty (Myers, 
2003). With this in mind, it is not surprising that other 
experts claim the academic success of a student with 
disabilities is inÿuenced by faculty member attitudes and 
faculty willingness to provide accommodations (Baggett, 
1994; Fonosch and Schwab, 1981; Moore, Newton and Ney, 
1986).  

Viewing Student Accommodations

Prior research þndings demonstrate the levels at which 
faculty view a request for accommodation of a disability.  
Table 3 shows typical scenarios that might arise if a 
student requests accommodations from a faculty member 
(Graham and English, 2001). 

Table 3
Sample responses to a student’s request for accommodations 
(specifically, “I would like to talk to you about my attention deficit/
hyperactivity disorder (ADHD) and the accommodations I need in 
your class.”)

Negative Response:

Faculty: ADHD is just an excuse for poor time management and 
lack of prioritizing.

Student: I hear that a lot and I know it is a common perception. 
However, my purpose is to inform you of my need for an 
accommodation.

Faculty: I do not want to use accommodations to give you an 
unfair advantage over your peers.
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Student: I will work to complete all course requirements as you 
have outlined them. In fact, these accommodations create more 
work for me.  If you have any questions, you can contact the 
disability support ofþce.

Indifferent Response:

Faculty: Oh, I don’t need a letter of accommodations from you.  
Just do whatever is necessary.

Student: May I leave this letter of accommodations with you for 
your records?

Faculty: Certainly, I will þle this in my ofþce.

Student: Thank you.  I will make arrangements with you or the 
support ofþce when I need accommodations.

Positive Response:

Faculty: Let me know what I can do to help.  Come by my ofþce 
during my ofþce hours, and we will talk.

Student: Thank you. I will call and make an appointment to speak 
with you about my accommodations.

	 These exchanges demonstrate the various feelings 
students and faculty may have about accommodations 
and indicate the attitudes that can underline the 
problems, particularly if faculty members feel giving 
accommodations will lower the academic standards of 
their class and the school.  Unfortunately, the range of 
these conversational exchanges also demonstrate that 
many faculty members may not know the clear legal 
requirement that schools recognize disabilities and offer 
accommodations any may therefore either attempt to deny 
requests for accommodations or be less than supportive 
in acknowledging them.  However, these interactions 
provide self-advocacy suggestions to students who 
receive negative or indifferent responses to their requests 
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for accommodations.  Such suggestions act to ensure 
that students actually receive the accommodations, by 
reminding the faculty member that the disability support 
ofþce may become involved if a request is dismissed out of 
hand or otherwise ignored.  

What Students and Faculty Want 

	 Most recent studies show students and faculty 
agree on the importance of faculty development regarding 
students with disabilities. This information is particularly 
important when accommodating students with psychiatric 
disabilities (Henderson, 2001), especially since those sorts 
of disabilities are hidden.
	 Regarding learning and medical disabilities that 
are also hidden, similar concerns have been raised in 
reaction to faculty unawareness or confusion, as discussed 
previously.  One student in the Izzo, et. al. focus group 
study stated, “I do not look disabled.  Teachers think there 
is nothing wrong with me.  They think that I’m getting 
an unfair advantage” (Student, personal communication, 
2/28/2000). However, in the same study, faculty reported 
their own experiences in dealing with communications 
about accommodations: 1) “People respond to disability 
in different ways.  That is why some students try to get 
through classes without saying anything to you.  All they 
need is one bad experience and they are going to try to 
avoid saying anything to you” (Faculty member, personal 
communication, 2/29/2000); 2) òI do not want to give 
accommodations without the proper identiþcation 
because it is not fair to the other students…How do I get 
the information to make an informed decision?” (Faculty 
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member, personal communication, 5/24/2000).  Conversely, 
students also expressed appreciation of instructors who 
were amenable to disclosure of a learning disability. One 
student shared the story of a positive interaction with a 
professor related to a test accommodation disclosure: “I 
was really nervous about bringing the accommodation 
letter…but he sat down and talked about…what I would 
do, the entire process, like I guess he knew and understood 
it.”
	 These statements certainly speak to the 
complicated nature of understanding disabilities and 
accommodations.  This confusion and differences of 
opinion can impact the accommodations themselves, 
including their success in practice.  Thus there is a need 
for better education regarding disabilities and the reasons 
for accommodations so that students will know what and 
how to ask for them, as well as so faculty members will 
recognize accommodations and know that they will not 
lead to the dilution of the academic quality of courses.

Determining Appropriate Accommodations

	 The UC Irvine Disability Services Center is 
the designated campus ofþce for making an individual 
determination of appropriate accommodations and 
auxiliary aids for students with disabilities based on 
disability documentation from a qualiþed professional 
provided by the student and a collaborative assessment 
of the studentõs needs (University of California, Ofþce 
of the Dean of Students 2).  Students are encouraged to 
open communication with faculty members by providing 
a veriþcation letter from the schoolõs administrative ofþce 
concerned with students with disabilities that enumerates 
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identiþed accommodations and then to discuss their 
accommodation needs privately with faculty.  

Materials and Methods

The “UC Irvine Students with Disabilities Survey”

 A survey was conducted at UC Irvine to explore the 
need to increase communication and understanding about 
disabilities between students and faculty (Figure 2.)  The 
survey questions were based on my experience as a peer 
educator and peer mentor to students with disabilities, 
and on the shared experiences of DSC ofþce staff at the 
various UC campuses. The survey consisted of eleven 
major items to solicit information such as:  1) knowledge 
of disabilities; 2) personal experience or contact with 
faculty; 3) faculty willingness to make accommodations; 
4) student and faculty needs for additional information 
and better communication. Two open-ended questions 
asking for additional comments and student suggestions 
were also included; however, no questions seeking 
demographic data such as age, gender, or major were 
asked as they were not deemed pertinent to this particular 
study.  Prior to its use, DSC staff members and people with 
disabilities reviewed the survey to give suggestions and 
recommendations regarding the effectiveness and clarity 
of the questionnaire before its þnal printing.  The survey 
was approved by the Institutional Review Board (IRB) of 
UCI under protocol #2005-4683.  
	 Students registered with the DSC were surveyed.  
These students provided insights into the barriers they 
faced in obtaining equal educational access and, in 
particular, appropriate accommodations (Figure 2).
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Question

1. How knowledgeable are you about your disability?

2. Do the UC Irvine faculty need to learn more about 
disabilities?

3. How often do you discuss the nature of your disability (i.e., 
characteristics, symptoms) with faculty?

4. From your personal experience, how understanding are 
faculty about administering the accommodations you 
receive related to your disability?

5. If faculty could have a fact sheet regarding your disability 
(to discuss symptoms and offer tips so faculty could better 
accommodate you), would you be willing to give faculty a 
fact sheet that would be available at DSC?

6. From your experience, how approachable are your faculty 
regarding your disability?

7. Do you believe there is a need for better communication 
between students with disabilities and faculty?

8. Would better communication between students with 
disabilities and faculty help you maximize your educational 
potential?

9. How willing do you believe faculty are to adapt their 
instructional strategies and course materials to meet the 
accommodation needs of students with disabilities?

10. What could faculty do to better support students with 
disabilities?

11. How did you feel about revealing your disability to the 
university and/or faculty for accommodation purposes?

Figure 2
UC Irvine Students with Disabilities Survey
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Participants & Procedure

	 Each undergraduate and graduate student 
registered with the DSC (320 students) was sent, via
e-mail from the director of DSC, a survey questionnaire, 
a cover letter, and instructions on where to return the 
completed survey.  The letter explained the purpose of 
the survey and the importance of the student’s input.  
The purpose of the survey was to explore whether 
the use of a handbook containing information about 
particular disabilities would improve student /faculty 
communication and understanding about disabilities and 
result in greater use of appropriate accommodations for 
students with disabilities. Anonymity was assured and 
the letter also indicated that participation was voluntary.  
Respondents had one week to complete and return the 
survey.  A total of 40 students replied to the questionnaire, 
and each student answered all the questions.  The students 
who responded may have been different from the overall 
pool of registered students with disabilities on campus 
because when email is used to solicit participants from 
the overall pool, it can self-select.  Even if all students had 
an email address provided by the university, undoubtedly 
some have easier access to reading their e-mail than others 
(i.e., computer in dorm/home rather than having to use the 
library computers), or the nature of a someone’s disability 
might make some students more comfortable (or less) with 
using e-mail.  To reduce the likelihood of the respondents 
being different from the overall pool of students with 
disabilities on campus, invitations to participate were 
also posted in DSC.  Student responses are summarized 
in Table 4. 
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Survey Results

Table 4
Results of the UC Irvine Students with Disabilities Survey

Question Responses (N=40)

How knowledgeable are you 
about your disability?

Wanted to learn more: 67%
Very knowledgeable: 10%
Somewhat knowledgeable: 13%

Does the UC Irvine faculty 
need to learn more about 
disabilities?

Strongly agree: 55%
Agree: 27.5%
Neutral: 17.5%

How often do you discuss the 
nature of your disability (i.e., 
characteristics, symptoms) 
with faculty?

Often: 17.5%
Rarely: only when I must: 12.5%
Never: 70%

From your personal 
experience, how 
understanding are faculty 
about administering the 
accommodations you receive 
related to your disability?

Very: 50%
Somewhat: 25%
Not at all: 12.5%
Indifferent: 12.5%

If faculty could have a fact 
sheet regarding your disability 
(to discuss symptoms and 
offer tips so faculty could 
better accommodate you), 
would you be willing to give 
faculty a fact sheet that would 
be available at DSC?

Yes: 62.5%
Perhaps: 17.5%
Not sure of faculty reaction: 20%

From your experience, how 
approachable are your faculty 
regarding your disability?

Very: 50%
Somewhat: 25%
Indifferent: 25%

Do you believe there is a need 
for better communication 
between students with 
disabilities and faculty?

Strongly agree: 67.5%
Strongly disagree: 17.5%
Neutral: 15%
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Would better communication 
between students with 
disabilities and faculty 
help you maximize your 
educational potential?

Agree: 80%
Hesitant: 20%

How willing do you believe 
faculty are to adapt their 
instructional strategies and 
course materials to meet the 
accommodation needs of 
students with disabilities?

Very: 25%
Indifferent: 50%
Somewhat: 20%
Not al all: 5%

What should faculty do to 
better support students with 
disabilities?

The comments made most 
frequently included the need 
for faculty to be more trusting, 
sensitive, and just to ask the 
students what they need.

How did you feel about 
revealing your disability to the 
university and/or faculty for 
accommodation purposes?

No problem doing so: 67.5%
Do not like to do so: 17.5%
No response to question: 15%

Discussion

	 The primary goal of this study was to examine 
knowledge and practices of students with disabilities, 
as well as student perceptions of faculty attitudes and 
practices regarding students with disabilities with an 
emphasis on knowledge and communication. Findings 
showed that 67% of the students wanted to know about 
their own disabilities, while 55% “strongly agreed” and an 
additional 27.5% “agreed” that the faculty needed to learn 
more.  Only 17.5% indicated that they frequently discuss 
their disability with faculty, while 70% report they never 
have done so;  67.5% of the students òstronglyó reported 
the need for better communication between students and 
faculty, with 80% reporting that increased communication 
would help them maximize their educational potential.
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	 While 50% of the students stated faculty 
members were “very” understanding about administering 
accommodations, and that 25% of the faculty were “very” 
willing to adapt their course materials to meet the needs of 
students, 50% considered the faculty indifferent.  Overall, 
67.5% of the students strongly agreed there should be 
better communication between faculty and students with 
disabilities, with 62.5% believing it would be helpful 
for faculty to receive a fact sheet (example provided in 
Appendix A) regarding speciþc disabilities and available 
accommodations.
	 Several limitations of this study need to be noted.  
First, the responses to the survey were by students with 
disabilities only.  Another study should be conducted for 
faculty regarding student and faculty behavior to verify 
the data based on student self-reports.  Second, the sample 
size was small (40 respondents) as a large majority of the 
students contacted did not respond to the e-mail soliciting 
their participation.
	 The þndings are in concert with the Leyser, Vogel 
and Wyland study, which revealed that more than 30% 
of  faculty respondents wanted more written information 
about disabilities and accommodations.  The study 
pointed to the need for broader avenues of communication 
between students with disabilities and faculty. 
	 In future studies, a larger sampling of the students 
with disabilities’ population may be obtained by posting 
ÿyers throughout campus, or at least in the DSC a few 
weeks prior to the study and sending out follow-up 
reminders.  In addition, the survey did not request certain 
demographic data such as year, school, and major that may 
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be desirable in researching more extensively the reason for 
the communication gap.
	 The study also showed the need for future research 
into using fact sheets and/or a handbook to increase 
communication.  The 25% indifference level that the 
students reported regarding the approachability of faculty 
could be signiþcantly altered if faculty members were 
provided with a handbook clearly setting forth their legal 
obligations and encouraging improved communication 
with their students seeing accommodations.  
	 Overall, the results of the survey show that 
many students believe that faculty are supportive of the 
integration of students with disabilities and are willing 
to help them maximize their educational potential but 
may need better or more assistance in doing so.  Although 
this survey was small and involved only students with 
disabilities, the responses validated that more cooperation 
and communication is needed between students with 
disabilities and faculty.  While the respondents differed 
in some of their perceptions, 67.5% clearly indicated their 
willingness to disclose their disability to their institution 
and to communicate with faculty, including providing an 
information sheet regarding their speciþc disability.  In 
addition, the results suggest both faculty and students 
would beneþt if a handbook were made available to 
provide information regarding disabilities and available 
accommodations.
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Appendix A

DISABILITY FACT SHEET
ATTENTION-DEFICIT/HYPERACTIVITY DISORDER 
(AD/HD)

DEFINITION:
AD/HD is a condition that can make it hard for a person 
to sit still, control behavior, and pay attention. These 
difþculties usually begin before the person is 7 years old. 
However, these behaviors may not be noticed until the 
person is older.  Doctors do not know just what causes 
AD/HD. They believe that some people with AD/HD do not 
have enough of certain chemicals (called neurotransmitters) 
in their brain. These chemicals help the brain control 
behavior.3

INCIDENCE: 

According to the National Institutes of Health, today, AD/
HD affects approximately 3 to 5 percent of the school-age 
population — approximately one million children in the 
U.S. have ADHD — with males diagnosed three to four 
times more often than females. While males are more 
likely to show signs of hyperactivity, females with AD/HD 
typically exhibit symptoms of inattention.� 

3	 ɯThe Nemours Foundation (dedicated to providing treat-
ment and curative services to acutely and chronically ill 
children). Retrieved from http://kidshealth.org/parent/posi-
tive/learning/adhd.html 

�	  “Facts About Children and Adolescents with ADHD”, cited on 
About Our Kids.Org. Retrieved from http://www.aboutourkids.
org/articles/adhd_facts.html
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CHARACTERISTICS OF AD/HD: 

There are three main signs, or symptoms, of AD/HD.  
A. Problems with paying attention (called an 
inattentive type)
B.  Being very active (called hyperactivity)
C.  Combined subtype 

A. An Inattentive type, with signs including:
•	 Failing to pay attention to details and making 

careless mistakes
•	 Rarely following instructions carefully and 

completely losing or forgetting things like 
pencils, books, and tools needed for a task

•	 Skipping from one uncompleted activity to 
another

•	 Daydreaming, "spacey," easily confused, slow 
moving, and lethargic

Å	 Difþculty processing information as quickly and 
accurately as other students

B.  A hyperactive-impulsive type, with signs including:
Å	 Fidgeting or squirming; Difþculty remaining 

seated 
•	 Always seeming to be "on the go" 
•	 Blurting out answers before hearing the full 

question 
Å	 Difþculty waiting for a turn or while in line 
•	 Problems with interrupting or intruding 
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C.  Combined type
Students with the combined type of AD/HD have symptoms 
of both types described above. They have problems with 
paying attention, hyperactivity, and controlling their 
impulses.�

TIPS FOR STUDENTS: 

•	 Learn about AD/HD. The more you know, the more 
you can help yourself.  

•	 Learn about strategies for managing your behavior. 
These include techniques such as: charting, 
ignoring behaviors, and experiencing both natural 
and logical consequences.  

•	 Teach others around you about what AD/HD is 
and what they can do to help.

•	 Talk with your doctor about whether medication 
will help you. 

TIPS FOR FACULTY: 

Å	 Figure out what speciþc things are hard for the 
student.  One student may have trouble starting a 
task, while another may have trouble ending one 
task and starting the next. 

•	 Post rules, schedules, and assignments. Call 
attention to changes in the schedule. 

•	 Keep the classroom door closed as much as 
possible.

•	 Make sure directions are given step by step. Give 
directions both verbally and in writing.  

�	  National Institute of Mental Health. http://www.nimh.nih.
gov/publicat/adhd.cfm



106 • Pittsburgh Undergraduate Review

•	 Work together with the student to create and 
implement an educational plan tailored to meet 
the student’s needs.  

•	 Have high expectations for the student, but be 
willing to try new ways of doing things.� 

POSSIBLE ACCOMMODATIONS:
Å	 Extended exam time (generally time and a half; 

possibly double-time)
•	 Notetaker, access to class notes
•	 Distraction reduced test space
•	 Reduced course load�

RESOURCES/ORGANIZATIONS:
Barkley, R. (1995). Taking charge of AD/HD. New York: 
Guilford Press. Tele: 1-800-365-7006

Hallowell, Edward M. & John J. Ratey. (1994).  Driven To 
Distraction. New York: Touchstone.

CH.A.D.D. (Children and Adults with Attention-Deþcit/
HyperactivityDisorder) 
8181 Professional Place, Suite 201; Landover, MD 20785; 
(301) 306-7070; 
Web: http://www.chadd.org/

National Attention-deþcit Disorder Association  
1788 Second Street, Suite 200; Highland Park, IL 60035; 
(847) 432-2332; 
Web: http://www.add.org/

�	  Ibid.
�	  A UCI Guide to TEACHING STUDENTS with DISABILI-

TIES
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1.	 Review Process:  After a preliminary screening, the 

Editorial Board forwards each submission to at least two 
professional scholars in relevant þelds.  As referees, these 
scholars evaluate the originality, depth of research, clarity 
of presentation, and general appeal of the paper.  The 
Editorial Board then summarizes the referees’ comments 
and provides suggestions for revision to the author.  In 
all circumstances the Editorial Board preserves mutual 
anonymity of its authors and referees.

2.	 Nature of Articles:  The Editorial Board considers 
submissions of an original and scholarly nature from 
undergraduates in all disciplines and from all universities.  
Entries are expected to demonstrate signiþcant research 
and/or analytical work, as well as to present new insights 
rather than a synthesis of existing scholarly literature.

3.	 Submissions:  Please refer to our website at 
	 http://www.pur.honorscollege.pitt.edu to electronically 

submit your work along with the requested information as 
listed on the website.

4.	 Edythe Portz Prize:  The generosity of a patron enables the 
Editorial Board to award a $250 honorarium to the author 
of the paper that most fully encompasses the ideals of 
the PUR.  We consider the quality and originality of the 
research, the level of scholarly discourse represented in 
the paper, the referees’ comments, and the ability of the 
author to effectively incorporate revisions into the work.  
All papers to be published are automatically entered in the 
prize competition.  Awards are announced at the time of 
publication.

5.	 Editorial Policy:  Views expressed herein are those of the 
authors and do not represent the views of the University of 
Pittsburgh, the University Honors College, or the Editorial 
Board of the PUR.
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