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Abstract  
 

The aim of the study was to investigate the 

similarities and differences among the school 
district policies on Advanced Placement (AP), 
International Baccalaureate (IB), and Dual 
Enrollment (DE) programs across the United 
States and how complicated the policies are for 
parents and students. A total  of forty-two school 
districts were randomly selected across the 

nation, and their policies on these  three 

advanced programs were used as the data source 
in this study. According to the test results of 
Flesch-Kincaid, most of the district  policies were 

found Ȱ6ÅÒÙ ÄÉÆÆÉÃÕÌÔȱ to understand based on the 
pattern of reading ease score guideline. 

 
1. Introduction  

 
For over fifty  years, there  has been a driving  

force for stronger academic standards in the 

United States following  World War II [1]. The 

push for more rigorous curricula has expanded 
greatly with  the vast array of educational 
reform movements. This was particularly  true 

with  the need to ensure students went  to 

college in order to face the world  challenges. 
Over the years, these reform movements have 
implemented many changes to the educational 
system to improve the standards for students in 

the United States. Today, there are a variety of 
programs and course offerings that allow 

students to be challenged at higher levels and 

standards in order to prepare them for college 
and career readiness. Some of these include 

Advanced Placement (AP), International  
Baccalaureate (IB), and Dual Enrollment (DE, or 
Dual Credit) courses. 

 
Advanced Placement, Dual Enrollment, and 

International  Baccalaureate enrollment are  on 

the rise. Specifically, since the ρωφπȭÓ there has 
been much emphasis on AP and IB, and more so 

on dual credit since the ρωχπȭÓ [2]. Currently in 
the IB program there are over 145 countries 

participating with  almost 1.1 million  students in 

the program [3]. Moreover, Advanced 
 

Placement has taken off within  the last several 
decades with  an increased number of students 
in these classes. ȰɊÎ 1954, only 532 students 
took AP tests. Fifty years later that number was 
1.1 ÍÉÌÌÉÏÎȱ [4, p. 814]. ȰɊÔ is no surprise, 
therefore, that the number of  students  taking 

AP courses and exams has increased 
substantially, with  3 times as many students 
taking exams in 2009 (1.7 million)  than in 1997 

(0.6 million)  [1, 5]. Dual enrollment 
participation  has also increased, from 204,790 

students in 1996 to 1.2 million  students in 2003 

[6]. 
 

Although the standards for International  
Baccalaureate programs have remained 

ultimately  the same over the years, there has 
been   some   controversy   over   the   continual 

mailto:sceyhun.cetin@ttu.edu
mailto:connor.moore@ttu.edu
mailto:bbowman@lubbockisd.org
mailto:bbowman@lubbockisd.org


8 

 

 

 
 
 
 
 
 

increase in the number of students taking part 
in Advanced Placement courses. Specifically, 
due in part to the growing popularity  of the AP 

programs that ȰÈÁÓ brought about a great 
demand for it, and, in meeting that demand, 
educators and reformers have weakened the 

status of AP in high-status high ÓÃÈÏÏÌÓȱ [4, p. 
822]. Furthermore, there has been continual 
criticism of the strength and the credibility  of 
AP programs [4]. The quality of the dual 
enrollment programs, on the other hand, is 

dependent on the quality of the faculty and 

university  for the program or class that is being 

offered. 
 
2. Advanced Placement, International  

Baccalaureate, and Dual Enrollment  
 
Advanced Placement began in 1955 and the 

original intent  of the AP program was to 

provide students the opportunity  to take 

college-level coursework and  earn  college 
credit while still  in high school [7]. Advanced 
Placement courses have significantly increased 
in popularity  as students have tried  to set 
themselves apart from their  peers by taking 

these classes, so students are challenged at a 

college level with  the opportunity  to take 

assessments for college credit. There have been 
many studies showing the progress and 

academic level of students taking such courses. 
With the growing popularity  and competitive 

market, schools have expanded the AP 

programs from the high school level to the 

middle school level by offering Pre-AP classes 
to prepare students for these college level 
courses in high school. 

 
The International  Baccalaureate is a not for 
profit  foundation that sets strict  focus on four 
programs for students ranging in age from 3 to 

19 to ȰÈÅÌÐ develop the intellectual, personal, 
emotional and social skills to live, learn and 

work  in a rapidly  globalizing ×ÏÒÌÄȱ [3]. 
Students in IB programs at the high school 
levels ȰÍÕÓÔ devote their  full  junior  and senior 
years to the program, which requires English 

and another language, math, science, social 
science and art, plus a course on the theory of 
knowledge, a 4000-word essay, oral 
presentation and community ÓÅÒÖÉÃÅȱ [8, para. 
5]. Many view the IB program as a more well- 
rounded   approach   to   setting   exceptionally 

challenging curricula with  developing ÓÔÕÄÅÎÔÓȭ 
ability  to problem solve and to think  more 

critically.  The IB program 
Ȱȣɍ!ɎÉÍÓ to develop inquiring,  knowledgeable 
and caring young people who help to create a 

better and more peaceful world  through 

intercultural  understanding and respect. To this 

end the organization works with  schools, 
governments and international  organizations to 

develop challenging programs of international  
education and rigorous assessment. These 
programs encourage students across the world  

to become active, compassionate and lifelong 

learners who understand that other people, 
with  their  differences, can also be ÒÉÇÈÔȢȱ [3]  

 
Although IB offers four different  programs 

including primary  year, middle year, diploma 

programs, and IBCC programs, for the purposes 
of this study, we will  focus on  the secondary 
levels (Diploma program [DP]) of the IB course 
programs as a comparison to advanced 
placement and dual credit courses. Similarly, IB 

has continued to grow in popularity  as well. The 

IB program has become an alternative to AP by 

setting up an extremely dedicated two-year 
program is for high school students to focus on 

a wide array of subjects. 
 
DE enables high school students to be enrolled 

in classes that count for high school and college 
credit concurrently [9]. DE programs have been 
in existence since the ρωχπȭÓ but did not 
experience significant growth until  the ρωψπȭÓ 
[6]. These programs can vary from school to 

school; some DE programs involve students 
taking college courses at their  high schools via 

distance learning and others have students 
traveling to the college or university  campus for 
classes. 

 
2.1. Distinctions  AP, IB, and DE programs  

 
The importance of the AP and IB programs exist 
primarily  to challenge students, prepare them 

for college and career readiness, and to make 

them more marketable to college and 

universities worldwide.  Although the IB 

programs offers an extensive two-year 
program, more colleges and universities accept 
or give credit for AP courses than for IB courses. 
Dual credit courses are very similar  to AP 

classes whereby students are given high school 
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and college credit for one class. These dual 
credit types of programs are also growing in 

attractiveness to students as they are offered in 

every state in the United States, and can be 

taught by college professors or by high school 
teachers with  specialized training. One primary  

difference however is that dual credit courses 
have been expanded to include students  who 

are not only high achieving but also those that 
are low or average achievers [2]. Although 

many educators have been rejuvenated over the 

years with  the ability  to teach higher achieving 
students in these programs, the  ultimate 

benefits are for the students. Students often 

receive college credits for such courses and can 
even enter college at a sophomore level or 
beyond in some cases. Additionally, colleges 
and universities seek out these students for 
their  strong academic success and willingness 

to demonstrate their  abilities on college level 
work  [1]. 

 
Dual enrollment programs ȰÉÎÃÒÅÁÓÅ the rigor  of 
the high school curriculum, reduce the costs of 
college, and extend a wider  range of academic 
courses to rural  or economically disadvantaged 
school ÄÉÓÔÒÉÃÔÓȱ [10, p. 6]. Many schools choose 
to offer dual enrollment rather than AP because 
the acquisition of college credit does not 
depend on  making a certain score on  a high- 
stakes test as it  does in AP. Dual enrollment also 

creates a needed feedback loop between 

universities and high schools where each 
system can communicate its needs and goals for 
student achievement. The benefits of dual 
enrollment endure long after the high school 
career ends; students who participated in dual 
enrollment ȰÈÁÄ earned 15.1 more college 
credits on average than nonparticipants  three 

years after high ÓÃÈÏÏÌȱɍωȟ p. 53]. 
 
AP, IB, and DE programs offer students an 

opportunity  to set themselves apart from their  

peers. Students in these programs clearly 

demonstrate their  level of  academic strengths 

as well as prove their  competitiveness for 
acceptance into colleges and universities. Many 
students receive scholarships and spend less 
time and money taking basic college level 
courses. Other outcomes include exposure to a 

more stringent curriculum  and lower costs for 
attending college [2]. Dual enrollment courses 

can ease the transition  from high school to 

college [10]. 
 
2.2. Reasons behind  school participation  

 
With the ever changing demands on education 

and the need for continual reform, there  is a 

vast array of options available for students. 
With Adequate Yearly Progress (AYP), state 

accountability standards, vouchers, charter 
schools, private schools, funding, and so on, 
school districts  and individual  schools have 
now become marketers of their  programs in 

order to attract and retain students and 

increase student achievement. Therefore, there 

is a growing need for differentiation  of 
programs, which drives school participation  in 

an assortment of programs. Furthermore, with  

differentiation,  schools are able to attract and 

retain more highly qualified teachers with  the 

options to educate a more diverse student 
population in terms of higher degrees of 
motivation, performance, and creativity. 

 
Specifically, the Advanced Placement Incentive 

Program (APIP) is a novel program that 
includes cash incentives for both teachers and 

students for each passing score earned on an 

advanced placement (AP) exam. The APIP has 
been expanded to over 40 schools in Texas and 

is targeted primarily  to low-income, 
minority/majority  school districts  with  a view 

toward improving college readiness [11]. 
 
More importantly,  ȰÁÎÅÃÄÏÔÁÌ evidence and 

surveys of teachers suggests that many schools 
do have open  access policies regarding AP 

courses, which allow for greater student 
participation  as ×ÅÌÌȱ [5, p. 356]. It  appears that 
Ȱ&ÌÏÒÉÄÁȭÓ incentive system for increasing 
advanced course offerings to relatively  

underserved populations may be too mild and 

that stronger mandates or incentives are 

nÅÅÄÅÄȱ [5, p. 356]. However, with  greater 
demands placed on schools, now more than 

ever, districts  and schools are continuing to 

diversify their  programs. For these reasons, 
among others, school participation  and student 
enrollment in  these programs have continued 

to increase over the years and will  most likely  

serve a more diversified student population. 
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2.3. What  has been the policy  of enrollment  

in  these programs  by schools? 
 
Advanced Placement program was primarily  

developed for the highest-achieving students at 
elite high schools in 1950s. The big idea behind 

the initiative  was to challenge the highest- 
achieving students, and it  provided these 
students an opportunity  to finish their  post- 
secondary education early [4]. The second 
director  of Advanced Placement, Dudley, (1958) 
stated that ȰÔÈÅ basic philosophy of the 
Advanced Placement Program is simply that all 
students are not created ÅÑÕÁÌȱ (p. 1). In other 
words, this initiative  concerned gifted and 

talented students. At that time, the program 

was not open for all students, and students who 

wanted to take any AP course were evaluated 
based on their  academic performance, teacher 
recommendations, and GPA in order to take AP 

courses. Advanced Placement  has  become 
more open to all students with  the reforms in 

American education over years. 3ÔÕÄÅÎÔÓȭ 
interest in taking AP courses has increased 
since the first  AP course was offered. Whereas 
only 532 students took AP exams in 1954 [4], 
over a million  students took over two million  

AP exams in 2005 [12]. The AP program 

currently  offers more than 30 courses in six 

groups of subjects, arts, English, history and 

social science, math and computer science, 
sciences, and world  languages and cultures to 

all students [1]. The College Board that 
administers AP programs encourages teachers, 
school administrators, and educators to make 

AP courses accessible to all students [13]. 
Recently, most school districts  endeavor to 

provide students opportunities  to take AP 

courses, and they only state ÐÁÒÅÎÔÓȭ 
permissions as a requirement to take AP 

courses on their  AP policies. However, they 

sometimes have ȰÈÉÄÄÅÎ ÐÒÅÒÅÑÕÉÓÉÔÅÓȱ that can 
vary from school to school. For example, taking 

another course before taking an AP course, 
having a high GPA, standardized test results on 

a comprehension test may be set as hidden 

prerequisites by an AP counselor in a school 
campus [14]. As results of the hidden 

prerequisites, low performed students cannot 
take any AP course even if they are willing  to 

take them. 

Many schools in the world  take part in the 

International  Baccalaureate programs. 
Currently, there are 3500 schools in over 145 

countries participating in IB programs. The 

process for schools to become IB is very rigid  

and there is a very strict  set of criteria  that must 
be met and adhered to [3]. Therefore, these 
programs are rarer  than the otherwise more 

popular dual enrollment and advanced 
placement programs. Additionally, the student 
criteria  and standards of performance for these 
programs are exceptionally time consuming. 
Many students find themselves hard pressed for 
time and simply put, stressed out and have less 
time for extracurricular  and social activities. 
Specifically, once students are enrolled in these 
programs, they must adhere to the specific 
requirements of the program. Specifically, ȰÁÔ 
each grade level, and in each content area, IB 

provides and extremely detailed and carefully 

sequenced set of standards and objectives, 
which have been tested and refined over four 
ÄÅÃÁÄÅÓȱ [3, p. 12]. Additionally, the 
international  standards for these programs are 

extremely rigid  where students are held to very 

high expectations via multiple  assessments. 
These assessments are Ȱ#ÒÉÔÅÒÉÏÎ referenced, so 
students around the world  are measured 
against pre-specified criteria  for each subject 
ÇÒÏÕÐȱ [3, p. 12]. This system maintains a 
worldwide  set of standard. 

 
Policies regarding dual enrollment (dual credit)  

classes vary widely among the fifty  states. 
State-level enrollment policies and student 
eligibility  for dual credit classes run the gamut 
from having no admission requirements to 

having restrictive  admission requirements [15]. 
These policies install gatekeeping measures for 
entrance into dual enrollment programs; 
examples of these gatekeeping measures are 

grade point average (GPA), ÓÔÕÄÅÎÔÓȭ  grade 
level, written  approval or recommendation, 
students meeting college  entrance 

requirements, parental approval, students 
having taken certain high school courses, and 

students passing state assessments [10, 15]. 
These measures are put into place for a variety 

of reasons. If there is a concern that the dual 
credit classes are not rigorous enough, having 

restrictive  gatekeeping measures in place can 

help address that issue. However, a drawback 

to having stringent gatekeeping policies in place 
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is that these policies might favor high-achieving 
students and have a chilling effect on the 

enrollment of  less  academically successful 
students who could potentially  benefit more 

from participation  in dual credit classes [15]. 
 
3. Methodology  

 
In order to examine the characteristics of school 
ÄÉÓÔÒÉÃÔÓȭ policies on AP, IB, and DE and reveal 
how they are hard to read by parents according 
to the Flesch-Kincaid scale, the study was 
conducted as a qualitative document analysis 
[16]  by collecting and analyzing policies of 
forty -two school districts  across the  United 

States. The analysis of the documents was found 

appropriate because it  allowed the researchers 
to examine district  policies deeply and got 
insight of each policy. In addition to the 

qualitative document analysis, words of each 
district  policy were counted to reveal how they 

are hard to read by parents, students, and 

people who are looking for information  about 
advanced programs. The following research 
questions were addressed in this study, 
1) What are the characteristics of school 
district  policies on advanced programs  across 
the United States? 
2) How complicated were policies for 
parents and students to read and understand? 

 
3.1. Data Sources 

 
The data of this study was originated from 

records [17], school district  policies of IB, AP, 
and DE programs. As Merriam (1988) stated 

ȰÄÏÃÕÍÅÎÔÓ of all types can help the researcher 
uncover meaning,  develop understanding, and 

discover insights relevant to the research 
ÐÒÏÂÌÅÍȢȱ (p. 133) A total of forty -two school 
districts  were selected randomly across the 

country. The reason behind choosing the 

districts  randomly was to accomplish unbiased 
results. These districts  were selected randomly 

from the website of National Center for 
Education Statistics (NCES) in 2012 in order to 

give an equal opportunity  of being selected to 

each one of the school districts  across the 

nation. Therefore, a total of forty -two school 
districts  from nineteen states (out of 50 states) 
were randomly selected for the present study. 
The  policies  of  each  school  district   for  three 

advanced programs, AP, IB, DE, were used as 
main data sources of the study. 

 
3.2. Data Collection  

 
The list  of forty -two school districts was 
randomly divided into four groups, and then 

each group of districts  was assigned to a 

researcher, who was a graduate student at a 

university  in Southwest Texas in the United 

States. Each researcher looked for AP, IB, and 

DE policies of each school district  that was 
assigned. All of the policies of the school 
districts  were retrieved from each school 
district  website. Whereas most of the policies 

were placed under the board ÐÏÌÉÃÉÅÓȭ sections 
on their  websites, some of them were in student 
handbooks or under the gifted and talented 

programs. Overall, the policies were accessible 
for everyone, but searching was time intensive. 
As showed in figure 1, 77%, 72%, and 79% of 
forty -two school districts   had specific policies 

of Advanced Placement, International  
Baccalaureate, and Dual Enrollment, 
respectively. 

 

The AP, IB, and DE policies of the remaining 

of the forty -two school districts  were not 
accessible through their  websites. Therefore, 
the researchers tried   to contact  the school 
districts  via email or phone. No response was 
received from several of these school districts. 
Some of them claimed that they do not have 
specific IB, DE, and, especially AP policies, but 
they open AP programs to every student and 

offer IB programs to students who meet the 

requirements that are set by IB. The people who 

the researchers contacted stated that the IB 

program has its own policy on its website, so 

they referred their  students to the website of 
the advanced program instead of having their  

own policy. 
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3.3. Readability  Score 

 
To measure the readability of district  policies, a 

Flesch-Kincaid readability test was used. The 

Flesch-Kincaid scale provides an appropriate 

measure for readability for materials intended 

for the general public [18]. The Flesh-Kincaid 

(FK) scale measures readability based on the 

average number of syllables per word and the 

average number of words per sentence [19]. 
Rudolf (1948) came up with  a table that 
explains how a text is hard to understand based 
on the Flesch-KiÎÃÁÉÄȭÓ index. The following 
table was prepared by Rudolf to classify texts or 
reading materials based upon their  readability 

scores to reveal the ease or difficulty  for 
understanding, For example, a readability score 
of a reading passage or text falls in the range of 
60-70, standard, that means the passage can be 

understood by 13- to 15-year-old students 
(Grade level is about 8th). 

Table 1. Pattern  of Ȱ2ÅÁÄÉÎÇ %ÁÓÅȱ scores 

Ȱ2ÅÁÄÉÎÇ %ÁÓÅȱ 

Score 
Description  of Style 

 

0 to 30 Very Difficult  
30 to 50 Difficult  
50 to 60 Fairly Difficult  
60 to 70 Standard 
70 to 80 Fairly Easy 
80 to 90 Easy 

90 to 100 Very Easy 
 

 
Note. Adapted from Ȱ! new readability 
ÙÁÒÄÓÔÉÃËȱȟ 1948, p. 230. 

 
3.4. Data analysis  

 
To draw the characteristics of each advanced 
program, AP, DE, IB, separately, document 
analysis [16]  was  used. However, an informal  
data analysis was done throughout the data 

collection. The analysis of qualitative data was 
defined as an ongoing process [17], so the 

researchers started and continued the informal  
data analysis along with  data collection using 

constant-comparison method. After policies 

were collected, all of the policies were grouped 

under AP, IB, and DE folders that made the 

researchers analyze the policies of each 
advanced   program   together.   After   the   data 

collection was completed, a formal data analysis 
was made, as well. In that analysis, the 

following steps, ȰÓËÉÍÍÉÎÇ (superficial 
examination), reading (through examination), 
and interpretaÔÉÏÎȱ (p. 32) were followed. In 
addition to that, the researchers met 
consistently once a week during five weeks 
throughout the formal data analysis procedure 

in order to discuss the findings of the analysis. 
That peer debriefing [20]  helped building the 

trustworthiness  of the data analysis. 
 
To answer the second research question of the 

present study, policies were copied and pasted 
to the Flesch-Kincaid readability test to count 
their  vocabularies and measure their  Ȱ2ÅÁÄÉÎÇ 
ÅÁÓÅȱ scores. The scores of each policy were 

entered into a Microsoft Excel spreadsheet to 

compare the Ȱ2ÅÁÄÉÎÇ ÅÁÓÅȱ scores according to 
frequency distribution  of each advanced 
program. Figures 2, 3, and 4, which were 

explained in the result section, were given to 

show the distribution  of AP, IB, DE policies by 

FK scores 
 
 
4. Results 

 
4.1. Research question  1: What  are the  

characteristics  of school district  policies  on 

advanced programs  across the nation?  
 
4.1.1. Advanced placement.  The 

characteristics of Advanced Placement (AP) in 

the forty -two school districts  that were 

randomly selected for this study had both 

similarities  and differences. Most  of  them 

briefly  gave a description of AP, AP exams, 
offered AP courses and benefits of taking AP 

courses. For example, most of the districtÓȭ AP 
policies underlined earning college credits 

while students were in their  high school years 
and the role of taking AP courses that increased 
the possibility  of being accepted to colleges or 
universities. One of the school district  stated AP 

courses are counted at most of the colleges or 
universities across the country. In addition, a 

few of the school ÄÉÓÔÒÉÃÔÓȭ AP policies gave 
further  information  about how to earn an AP 

diploma and receiving college  credits. 
According to this policy, students needed to 

earn a minimum of five AP credits, and four of 
them    should    be    from    the    main   subjects 
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(Mathematics, social studies, natural studies, 
languages, computer science or fine arts). 
Students also needed to take five AP exams as a 

final step. 
 
Not all of the school ÄÉÓÔÒÉÃÔÓȭ AP policies were 
like the latter  school policy; in other words, 
they just gave general information  about their  

AP programs. Because of that reason, most of 
the policies suggested parents and students to 

contact their  local school counselor or guidance 
office or district  counselor for further  

information  such as deadlines for an application 

or which AP courses would be offered at their  

school. Several of the district  policies added the 

link  of the College Board web page to redirect 
parents and students to get more information  

about AP. The AP policies of several school 
districts  were very short, so parents and 

students have to meet with  a counselor at their  

high schools in order to get information  about 
the AP courses that were offered. 

 
Most of the school districts  placed their  AP 

policies in different  locations. Two school 
districts  placed their  AP policies under the 

instructions session in their  policy manual. 
While most of the other school districts  placed 
them under advanced academic, honor courses, 
or early earning college credit programs in the 

student handbook, manual or guide. 
 
Although few school districts  gave information  

about the payment of fees for books, exams, or 
anything that related to AP courses, variations 

were detected among these school districts. For 
instance, whereas several school districts  kept 
their  students who took AP courses exempt 
from all the fees, another one required students 
to pay the cost of any expenses that are related 

to their  AP courses. However,  the  school 
district  had information  for availability  of 
financial assistance on their  policy. Another 
school district  required students to pay their  

exam fees. 
 
All policies of the school districts  have lists of 
requirements that were varied for enrollment 
in AP programs. Some school districts  claimed 

in their  AP policies that AP programs were open 

to all students who are willing  and motivated to 

study challenging coursework, and  students 
only   needed   to   get   permissions   from   their  

parents. Moreover, several of the school 
districts  considered students previous test 
results, GPA, teacher/local school counselor 
recommendations, and past grades of students 
while making a decision whether a student 
could take an AP course or not. On the other 
hand, one of the school districts  stated that each 
school needs to make a decision about student 
eligibility  for AP courses by themselves. 

 
4.1.2. International  Baccalaureate. For the 

most part, International  Baccalaureate policies 

viewed in the sample fluctuated in what criteria  

they decided to present. There was also a 

distinction  between the policies readability and 

word count. Some policies were located in the 

student handbook, while others required 

extensive investigation in various locations. 
 
Some were short and to the point, and others 

gave more in depth descriptions of everything 

the IB requires and entails. The most basic 
policies gave a short description of what is 

expected of the students in the IB program. 
Some of the school policies were simplistic, in 

that they had a brochure for parents to review. 
Charlotte-Mecklenburg was an actual 
legal/policy  service that had rules and listed 

what must be completed in A, B, C, and D 

format. 
 
Some school districts  had GPA/age 
requirements for students interested in 

pursuing the IB diploma. Furthermore, a district  

requires the ÐÒÉÎÃÉÐÁÌȭÓ approval. Many of the 
policies that gave a brief description lead to a 

referral  to talk with  a guidance counselor or 
specific school contact. A large portion  of 
schools had their  policies under innovative 

programs/magnet schools. Many policies did 

not spread to the majority  of their  respective 
states. 

 
Some districts  were very specific with  how 

students would be awarded credit for enduring 

the IB program. Districts vary when it  comes to 

funding and awarding students with  free money 
(tuition,  books). For instance, a district  gives 
free tuition  to all students within  the county 

where the district  is located. 
 
4.1.3. Dual Enrollment.  The characteristics of 
the  policies  for  dual  enrollment  vary  widely 



 

 

 
  

 
 
 
 
 
 

among the school districts  in the sample. In 

addition to the word count and readability, 
variations among the policies are evident in 

areas such as location found, format, and the 

criteria  presented. 
 
Many of the policies were actual legal school 
board policies; this trend was most evident in 

the Southern school districts  in the United 

States. All of those school districts  in the sample 
had dual enrollment policies located in their  

school board policies. This feature of the school 
districts  makes the policies easy to locate if one 

knows to seek out the board policies,  but 
parents and students most likely do not search 
the school board policies as often as they use 
the ÄÉÓÔÒÉÃÔȭÓ campus webpages. Also, legal and 
local board policies were not typically written  

in ȰÐÁÒÅÎÔ-ÆÒÉÅÎÄÌÙȱ language, thus making them 
possibly more difficult  for parents and students 
to understand. 

 
Regarding the location of the policies in the 

sample as a whole, there was great variation in 

the location of the policies. Some of the policies 

were located on campus webpages or webpages 
devoted to the ÄÉÓÔÒÉÃÔÓȭ special programs, and 
others were found inside student handbooks or 
graduation manuals. These latter  policies were 

probably the most difficult  to find when 

searching online, but for students and parents 

who may already be using these handbooks this 

location may be convenient. 
 
The format of the dual  enrollment policies 

varied as much as the location where they were 

found. Bulleted lists were common and some 
policies seemed to be more a promotional  or 
advertising document. Another method of 
presenting the information  was to include a 

brief summary of information  on a webpage 
and then refer the reader to a particular  staff 
member or department in the district  for more 

information. 
 
Finally, the information  in the actual policies 

regarding dual enrollment was another source 
of variation among the districts  in the sample. 
For example, policies on tuition  and book fees 
varied widely; some districts   charged neither, 
some charged only for books and other fees but 
not tuition.  One particularly  unfortunate district  

remarks on its website that the dual enrollment 

program has been discontinued due to budget 
cuts. 

 
School districts  typically had in their  policies a 

list  of requirements that students must meet in 

order to take dual enrollment classes, and these 
requirements varied from district  to district  as 
well. Many districts  had requirements that 
stated a student must have a certain grade point 
average (GPA) and other districts  required a 

certain level of performance on a standardized 

or other high-stakes test. A district  mandates 
that prospective dual enrollment students meet 
both a GPA and a testing requirement. Still 
other districts  included college entrance 

requirements as part of the stipulations for 
enrolling in dual credit classes. 

 
4.2. Research question  2: How complicated  

were  policies  for  parents  and students  to  

understand?  
 
Some similarities  and variations were found 

across school districts  in the United States. The 

average word count was 641.1 for all of the 

policies. After using the FK score, Ȱ2ÅÁÄÉÎÇ 
ÅÁÓÅȱ scores were obtained (See figure 2 for IB 

policies, figure 3 for AP policies, figure 4 for DE 

policies). According to the FK readability scale, 
the average readability of IB, AP, DE, was 14.22, 
12.57, and 12.4, respectively. 
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Figure 3. Distribution of 33 DE policies by FK 
score 

 

All of the averages were in the 12-14  ranges 
and they were lower than the 30 that is the 

upper reading ease score of ȰÖÅÒÙ ÄÉÆÆÉÃÕÌÔȱ 
category on the FK table. In other words, the 

majority  of AP, IB, DE policies, was very 

difficult.  These scores correlated with  reading 

level (grade), and could be associated with  the 

number of years of education someone would 

need when reading the material. To understand 

the policies, the education level of parents need 
to be university  or higher than that. That being 

said, it  could be expected that most parent 
would have a hard time comprehending the 

material of such policies. Some were in the 

student handbook, and other schools used 
actual legal documents that were a little  harder 
to understand and navigate through. Parents 
that might not have had extended education 

past high school, or might not have English and 

a primary  language, could run into trouble 

when trying  to grasp some of the concepts 
listed. Furthermore, policies which were found 

hard to read might be a problem for some 
parents with  low socioeconomic status. 
Regardless, parents that really want 
information  on AP/IB/DE policies would find it  
on a website or can talk with  school 
counselors/principals if they have further  

questions. 
 
5. Conclusions 

 
The results of the present study show that there 

is variation among the policies for word count 
and readability. Based on the readability scores 
of the policies in the sample, comprehending 
and using the information  found in the policies 

are very difficult.  The goal of the policies may 

vary from school to school, but ideally policies 

need to provide easy-to-understand 

information  to as many parents as possible. The 

FK scale provides an appropriate measure for 
readability for materials intended for the 

general public [18]. 
 
This study also has several implications for 
practice. The findings indicate that the 

readability level of the policies for AP, IB, and 

DE are of high school level and above. This fact 
may discourage some families from pursuing 

these opportunities  for their  students. 
Therefore, school districts  should ensure that 
their  policies for these programs are of a 

readability level that is appropriate for 8th or 9th 

grade students, as these are most likely  the 

students who are looking at high school course 
offerings and making plans for their   futures. 
For parents whose literacy skills are not at this 

level, schools need to provide parent-friendly  

materials that are at an even lower readability 

level and also offer materials printed  in other 
languages that may be spoken at home in their  

community. In addition, schools should offer 
meetings for parents where the course options 

are presented orally and opportunities  are 

provided to work  one-on-one with  counselors 
or other school staff, including bilingual staff, in 

order for all parents to have access to the 

information. 
 
Another consideration for the policies is the 

location. Parents and students should not have 
to wade through layers of links to locate the 

policies. Policies need to be labeled clearly and 

be accessible by navigating just a few ȰÃÌÉÃËÓȱ 
from the school district  homepage. Contact 
information  for appropriate personnel at the 

district  who can answer questions needs to also 

be clearly provided with  the policy information. 
 
The navigation of the websites in order to find 

the information  needed for these programs was 
difficult.  Most school districts  did not have 
individualized section headings for each 
specified program  so there was much digging 

that was needed to locate the specific 
requirements for students. Once the 

information  was located on a particular  

program the policies varied by districts. Some 
of the policies were literal, meaning they were 

directly  tied to the school boards policies and 

procedures manuals. However, the majority  of 
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school districts  did not have policies directly  

tied to their  board policies. In these cases, 
individual  school policies had to be located by 

navigating through a variety of schools within  

each district.  
 
In reality, many parents would most likely  

contact the individual  schools they are 

interested in sending their  child to in order to 

get the information  on the programs offered. 
Often the pieces of information  needed on the 

particular  programs were buried within  student 
handbooks or graduation manuals. Most of the 

information  found on these programs  did not 
include information  on policies but rather 
included information  on background of the 

programs, history, diploma requirements, 
course credits, assessment information, and so 

on. Additionally, some are very general and one 

would have to contact the schools directly  by 

phone or email in order to find specific 
requirements. 
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Abstract  
 

Skinner (1957) provided a functional analysis 
of language by identifying controlling conditions 
in which a particular  response occurs. His 
conceptual analysis is functional rather than 

structural. There is a growing body of research 
supporting his behavior analysis of language 
which suggested that significant gains can be 
made with children with autism by using his 
analysis for both language  assessment  and 

treatment of language deficits. Gaining solid 

understanding of 3ËÉÎÎÅÒȭÓ behavioral analysis of 
language is critical  for educators and 

professionals to develop effective language skills 
for children with autism. Thus, this paper presents 
a review of the literature  for the purpose of 
describing verbal operants and teaching 
procedures to promote the acquisition of them. 
The majority of studies have illustrated that there 

is a positive clinical impact related to use of 
motivation operations, and  instructional 
strategies such as using transfer of stimulus 
control procedures and multiple   control 
procedure to teach verbal operants. 

 
Keywords:    3ËÉÎÎÅÒȭÓ    verbal    behavior, 

verbal operants, teaching procedures. 
 
1. Int roduction  

 
Children who are diagnosed with  autism display 

impairments in the area of communication 

abilities. These deficits limit  their  ability  to share 
needs, intentions, and experiences with  their  

caregivers and peers in a social context. 
Communication and social abilities are 

interdependent and the development of 
language abilities facilitates the emergence of 
social skills. Therefore, researchers focus 
primarily  on the development of language skills 

among children with  autism in order to provide 

insight into under what circumstances the 

language occurs, what tools can be used to 

assess   the   language   deficits,   what   evidence- 

based strategies can be utilized to promote 

language acquisition and how those ÃÈÉÌÄÒÅÎȭÓ 
language abilities can be used for social 
development (Skinner, 1957; Sundberg, 2007; 
2008; Higbee & Sellers, 2011). B.F. Skinner made 
significant contributions  to education, provided 

an analysis of language behavior derived from 

basic principles of behavior analysis and  used 
the term Ȱ6ÅÒÂÁÌ "ÅÈÁÖÉÏÒȱȢ Research based on 
3ËÉÎÎÅÒȭÓ verbal behavior has focused on the 
independence of the verbal operants (Lamarre & 

Holland, 1985; Hall & Sundberg, 1987) and 

promoting acquisition of verbal operants 
(Sundberg, Endicott & Eigenheer, 2000; Barbera 
& Kubina, 2005; Petursdottir, Carr & Michael, 
2005; Arntzen & Almas, 2002). This paper 
reviews the research literature  for the purpose 

of describing the verbal operants which are 

derived from 3ËÉÎÎÅÒȭÓ conceptual analysis of 
language, with  special attention to the 

procedures that facilitate the development of 
verbal behavior skills. Specifically, the research 
review provides information  about which 

teaching procedures are effective to teach mand, 
tact, echoic, and intraverbal  skills for children 

with  autism. 
 
SËÉÎÎÅÒȭÓ Verbal  Behavior  

 
Skinner (1957) identified verbal behavior as 
ȰÂÅÈÁÖÉÏÒ reinforced through the mediation of 
other ÐÅÒÓÏÎÓȭ ÎÅÅÄÓȱ (Skinner, 1957, p.2). That 
is, verbal responses are acquired and maintained 

by consequences and these consequences are 

delivered by people with in a ÐÅÒÓÏÎȭÓ 
environment (Higbee & Sellers, 2011). For 
example, when a child wants to gain access to a 

toy car, the child will  say ȰÃÁÒȱ (i.e., verbal 
response) and an adult will  deliver the car (i.e., 
reinforcer). Saying ȰÃÁÒȱ is an instance of verbal 
behavior because the response reinforced 

through the ÁÄÕÌÔȭÓ behavior (i.e., deliver the 
car). In addition, any response form can be a 

verbal behavior, it  does not need to be vocal 
(Sundberg, 2007). For example, behaviors such 

mailto:buk4@pitt.edu


19 

 

 

 
 
 
 
 
 

as pointing to a car, crying, and gesturing for 
attention can be identified  as verbal behavior. If 
a child cries for attention, an adult becomes 
aware of the ÃÈÉÌÄȭÓ behavior and gives attention. 
Verbal behavior occurs between the child  and 

the adult since the behavior is reinforced 

through the ÁÄÕÌÔȭÓ action. In other words, verbal 
behavior involves the establishment of social 
interaction between a speaker and a listener 
whereby the speaker changes the behavior of the 

listener (e.g., the listener turns his/her  head 
towards the speaker) and gains access to 

reinforcement (e.g., the speaker gets attention)  

(Sundberg, 2007; Catania, 1998 p.262). 
 
Skinner (1957)  proposed  that language is 

behavior and the basic principles of behavior can 
help to create occasions for language learning if 
language training  follows these same basic 
principles. Learning occurs and is maintained 

through the controlling  of variables such as 
antecedents and consequences within  the 

environmental context. From this point of view, 
Skinner provided insight into what verbal 
operants are and under what circumstances they 

occur. He outlined the elementary verbal 
operants as mand, tact, intraverbal, echoic, 
textual, and transcription  based  on  the 

functional rather  than the structural  or 
grammatical relation. In this paper, SËÉÎÎÅÒȭÓ 
four verbal operants  are reviewed: mand, tact, 
echoic, and intraverbal. 

 
Skinner (1957) proposed that verbal operants 
have independent response function and one 

operant does not automatically transfer into  

another operant. For example, a child may learn 

to say ȰÃÁÒȱȟ when the car is present in his/her  
environment, but this does not mean that the 

child will  mand car unless transfer between tact 
and mand is directly  trained. To investigate 

3ËÉÎÎÅÒȭÓ notion of functional independence, 
Lamarre and Holland (1985) examined the 

functional independence of mands and tacts to 

test whether teaching one verbal operant would 

provide the emergence of another  verbal 
operant for nine preschool children. Four 
participants received mand training  for the 

placement of objects with  the prepositional 
phrases ȰÏÎ the ÌÅÆÔȱ and ȰÏÎ the ÒÉÇÈÔȱ whereas 
five participants received tact training for these 
prepositional phrases. Following mand and tact 
training, the experimenter tested to see if taught 
mands would emerge as tacts and taught tacts 

would emerge as mands. Results provided 

support for 3ËÉÎÎÅÒÓȭ  notion of functional 
independence that teaching one operant did not 
result in the development of another verbal 
operant. The functional independence of mands, 
tacts, and itraverbals was investigated by Hall 
and Sundberg (1987) and Miguel, Petursdottir  

and Carr (2005). Their results were consistent 
with  previous research and confirmed the idea 

that verbal operants needed to be taught 
directly. Hall and Sundberg (1987) evaluated 
whether tact training  would be effective for the 

acquisition of mand skills and they concluded 
that manding occurred after direct mand 

training. In addition, Miguel et al (2005) 
investigated whether multiple  tact training  and 

receptive discrimination  training  were effective 

for teaching intraverbals. During the multiple  

tact training, the participants learned to tact 
both the item and the category to which the item 

belonged. For receptive discrimination  teaching, 
the experimenter  presented a question 

regarding the item or its category and taught the 

participants to select the target picture card. 
Neither multiple  tact training  nor receptive 

discrimination  training resulted in the 

emergence of intraverbal  skills. Thus, their  

results contributed to the existing data on the 

functional independence of verbal operants. 
 
Research on Mand Training  

 
Skinner (1957) described the mand as a verbal 
operant which occurs under the control of a 

motivation operation (MO) and specific 
behavioral consequences. In other words, the 

related function of motivation operations 

controls and evokes the ÃÈÉÌÄȭÓ particular  
response that is maintained by specific 
consequences (Sundberg  & Michael, 2001). 
Michael (1988; 2007) described the motivation  

operation and suggested that it  has two 

functions: a) it  changes the reinforcer  

effectiveness of some stimulus and other events; 
and b) it  can increase or decrease the frequency 
of all behavior that has been reinforced. For 
instance, when  a child is exposed  to water 
deprivation and receives water after asking for 
it, the MO increases the value of asking for water 
which results in an increase in the rate of target 
behavior. However, when the mand occurs 
under the functional control of praiseɂ its 

occurence depends on the reinforcement the 

child  receivesɂthere may be  seen  decrease  in 
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displaying manding skill  since other variables 
rather than the ÃÈÉÌÄȭÓ motivation  can control the 
ÃÈÉÌÄȭÓ response. For example, even if a child 
does not have a strong MO to play with  a car, an 

adult can teach the child to mand for ȰÃÁÒȱ by 
providing edible reinforcers. After following this 

teaching procedure for a longer period of time, 
the number of mands may decrease since the 

target response is not under the function of the 

motivation operation. In other words, the child 

does not really want to obtain the car, instead he 

wants to receive edibles. As a result of manding 

under the functional control of praise, the child 

will  not be able to emit the manding for ȰÃÁÒȱ 
neither will  he maintain his manding skill. 
Therefore, MO plays a crucial role in the 

acquisition of manding and educators should 

make sure that MO is present during the training  

to evoke and maintain manding skills. 
 
Manding skills are critical  for the early 

development of language skills and should be 

taught first  since the mand is the only type of 
language that benefits the child by gaining access 
to preferred items/activities  or by removing 

aversive stimuli  (Sunberg, & Partington, 1998). 
The manding serves valuable information  about 
what the speaker wants or does not want. For 
example, in an effort  to express needs, the infant 
develops a way to mand by crying. The infant 
may be hungry, thirsty  or may feel 
uncomfortable; thus, the infant wants to 

communicate with  others in order to obtain an 

item or avoid exposure to aversive 

items/activities.  The manding is an important  

component for the development of language 
skills and needed to be taught as early  as 
possible to prevent inappropriate mand forms 

such as throwing  a tantrum to escape from a task 

or kicking the adults to obtain a desired toy. 
 
To gain better understanding of how to teach 
manding skills, Sundberg and Partington (1998) 
delineated procedures to explain how to 

contrive MOs during mand training. The transfer 
of stimulus control from another variable (e.g., 
verbal stimulus) to the motivation  operations 

can be achieved by using prompting, fading, and 

differential  reinforcement. For example, when a 

child has a strong motivation  to play with  a car, 
the educator shows the car along with  an echoic 
prompt  and differentially  reinforces  the ÃÈÉÌÄȭÓ 
successful responses. Gradually, the trainer  fades 
the echoic prompt  to make the child mand ȰÃÁÒȱ 

under the control of MO and nonverbal stimulus 

(i.e., car). Then, the nonverbal stimulus is faded 

to bring the verbal response under the function 

of the MO (Sundberg, 2007of research  that 
shows the clinical importance of acquisition of 
mand repertoire  for children who have language 
delays (Sundberg & Partington, 1998; Sunberg, 
2007; Sunberg, 2008; Higbee &Sellers, 2011). A 

number of researches sought to determine what 
variables affect learning the mand. Their findings 

showed that the emergence of mand skills has 
been associated with  a stronger motivation  

operation. (Sundberg, Hale & Eigenheer, 2002, 
Sundberg & Partington, 1998; Endicott & Higbee, 
2007; Higbee & Sellers, 2011; Hartman & Klatt, 
2005). 

 
There is a body of research that shows the 

clinical importance of acquisition of mand 

repertoire  for children who  have  language 
delays (Sundberg & Partington, 1998; Sunberg, 
2007; Sunberg, 2008; Higbee &Sellers, 2011). A 

number of researches sought to determine what 
variables affect learning the mand. Their findings 

showed that the emergence of mand skills has 
been associated with  a stronger motivation  

operation. (Sundberg, Hale & Eigenheer, 2002, 
Sundberg & Partington, 1998; Endicott & Higbee, 
2007; Higbee & Sellers, 2011; Hartman & Klatt, 
2005). 

 
Sundberg, Hale, and Eigenheer (2002) conducted 
a study to see if the manding Ȱ×ÈÅÒÅȩȱ and 
Ȱ×ÈÏȩ occurred as a result of contriving  the 

established operation. Michael (2007) defines 
the established operation as an environmental 
event that a) changes the effectiveness of some 
event as a reinforcer; and b) changes the 

frequency of behavior associated with  these 
reinforcing events. They taught the mand 

Ȱ×ÈÅÒÅȩȱ by manipulating EO for the location of 
the missing item. The preferred or nonpreferred 

item was placed in a container and children were 

allowed to access the item. After they played 

with  the item the experimenter removed the 

container and distracted them with  another toy. 
Then, the experimenter brought an empty 

container and prompted the children  to  mand 

for the location of missing the item. Following 

successful mand training  for Ȱ×ÈÅÒÅȱȟ the 
researcher taught the mand Ȱ×ÈÏȩȱ by following 
the same procedure. In the second experiment 
the item was given to a person and the 

experimenter  prompted  the  children  to  mand 
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Ȱ×ÈÏȩȢȱ The results indicated that manipulating 
the established operation had an important  

influence on teaching  manding  for information  

since children acquired the target mand skills. 
Moreover, they showed generalization to 

untrained items and to the natural environment. 
Recently, Endicott and Higbee (2007) and Betz, 
Higbee, and Pollard (2010) replicated this study 

and their  results were consistent with  those of 
Sundberg, Hale, and Eigenheer. Endicott and 

Higbee (2007) investigated the role of the MO to 

evoke the mands Ȱ7ÈÅÒÅ is ÉÔȩȱ and Ȱ7ÈÏ has 
ÉÔȩȱ Their results showed that the manipulation 
of the motivation operation was effective for the 

acquisition of the mand for information. A 

Recent research by Betz et al (2010) investigated 

whether teaching procedures similar to those 

used by Sundberg et al (2002) and Endicott and 

Higbee (2007) would promote generalization of 
mands for information. They found that 
contriving the motivation  operation promoted 

the acquisition of mands for information. 
However, it  did not result in generalization of 
mands across setting. 

 
Hartman and Klatt (2005) investigated the 

effects of at least 23-hr deprivation, 5-min 

presession exposure, and individual  preference 
on the emergence of mands. The researcher 
conducted preference assessments to identify  

preference levels for various toys ranked as high, 
medium, and low for two children with  autism. 
During the mand training, toys of various 

preferences were subjected to either a 23-hr 
deprivation or a 5-min presession exposure 
condition. The experimenter presented the  toy 

to the children and asked Ȱ7ÈÁÔ do you ×ÁÎÔȩȱ 
or Ȱ7ÈÁÔ would you ÌÉËÅȩȱ To transfer stimulus 

control from the echoic prompt  to the mand, a 3- 
s constant prompt  delay procedure was used. 
The results indicated that both deprivation and 

preference level were effective for teaching 
manding. 

 
While a number of studies have addressed the 

role of established operations to begin teaching 
mand skills, the majority  of studies have 
investigated the effects of teaching one verbal 
operant on the emergence of manding (Wallace, 
Iwata & Hanley, 2006; Riberio, Elias , Goyos, 
Carlos, & Miguel 2010). 

 
Wallace, Iwata, and Hanley (2006) conducted a 

study     to     examine     whether     tact     training 

facilitated the emergence of a mand. Based upon 

a preference assessment, the researchers 
identified  the items ranked highest and lowest to 

teach tacting for three children with  

developmental disabilities. After tact training, 
they tested to see if the children emitted the 

verbal response as a mand. As a result of that 
study the emergence of mands were seen for 
highly preferred items whereas the children 

rarely manded for nonpreferred items. These 
results demonstrated that the  reinforcer  

strength could influence the emergence of 
mands following tact training  although the 

functions of mand and tact were different  from 

each other. Therefore, using reinforcer  strength 

may facilitate untaught mand skills following  

tact training. 
 
Riberio, Elias, Goyos, Carlos, and Miguel (2010) 
evaluated the  role of listener responding skills 

on the acquisition of untrained signed tacts and 

mands. The listener responding refers to 

following instructions or performing a target 
action such as clapping hands when someone 
else says ȰÃÌÁÐ your ÈÁÎÄÓȱ (Sundberg, 2008). 
The intervention  was administered on a 

computer monitor  and began  by  teaching 
listener relations by using an automatic 

matching to sample procedure. The emergence 
of signed tacts was tested following the listener 
relations training. In addition, the experimenter 
tested whether the signed tacts would be 

acquired as mands. The motivation operation 

was manipulated for mand tests and the 

experimenter tested to determine if there was 
transfer of stimulus control from nonverbal 
stimulus to the conditioned MO. Results 
indicated that all participants acquired the target 
mand and tact repertoire  through listener 
relations training. The author suggested that 
listener relations training could facilitate the 

emergence of tact and mand repertoire. 
 
Research on Tact Training  

 
Tact refers to a type of verbal operant in which a 

speaker labels things and actions within  his/her  

physical environment (Sundberg, 2007; 2008). 
For example, when a child sees a cookie in the 

environment and says ȰÃÏÏËÉÅȱȟ saying ȰÃÏÏËÉÅȱ 
is a tact. Tact is one of the verbal operants 
controlled by a nonverbal  discriminative  

stimulus (i.e., cookie) and maintained by 

generalized    conditioned    reinforcement    (i.e., 
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praise or approval) (Sundberg, 2007, 2008; 
Higbee & Sellers, 2011) 

 
Tact training  is important  for language 
development since there are many nonverbal 
stimuli  in the ÃÈÉÌÄȭÓ world  that the child needs 
to tact such as mommy, daddy, car, book, cookie, 
and so on. For example, to avoid exposure to 

accidents in real life, the child needs to be able to 

identify  the safety signs in his/her  environment 
such as ȰÅØÉÔȱȢ In addition, nonverbal stimuli  
come in many forms such as objects, events, 
properties of objects,  prepositional  relations, 
and abstractions. They can be as simple as 
ȰÂÏÏËȱ or more complex as ȰÒÅÄ blood ÃÅÌÌÓȢȱ Due 
to variation of nonverbal stimuli, the tact 
repertoire  is critical  for language development 
(Sundberg, 2007). 

 
Previous research has primarily  investigated the 

effect of teaching one operant on the emergence 
of tact relations and compared the transfer of 
control procedures to determine the best way of 
increasing the tact repertoires (Arntzen & Almas, 
2002; Bloh, 2008; Sundberg, Endicott, and 

Eigenheer 2000; Carroll & Hesse, 1987; Barbera 
& Kubina, 2005). As a conclusion of  these 
studies, tact skills can be taught effectively by 

using one operant such as mand, echoic, and 

intraverbal. For example,  during mand-tact 
training, to evoke  a response such as a tact,  a 

child first  emits the response under the control 
of the established operation. Gradually, the 

prompt  is faded and the response occurs under 
the nonverbal stimulus control. The  ultimate 

goal for teaching tacting is to bring the response 
under the function of nonverbal stimulus control 
(Sunberg, 2007) and it  can be accomplished by 

teaching other verbal operants. For example, 
Arntzen and Almas (2002) conducted a study to 

teach tact relations through using a transfer of 
stimulus control procedure. In the study, the 

researchers replicated the Carroll and Hesse 
(1987) study and examined the mand-tact 
training  versus tact-only training  on the 

acquisition of tacts. During the training, five 

children with  developmental disabilities learned 

to tact objects and letters using tact-only training  

and mand-tact training. They transfered the 

control of the motivation  operation to the 

nonverbal stimuli. The results were consistent 
with  those of Carroll and Hesse (1987) since the 

more rapid acquisition of tacts than the tact-only 

training. 
 
Sundberg, Endicott, and Eigenheer (2000) 
conducted a study to investigate the effects of 
using intraverbal  prompts on learning tacting 

skills to children with  autism who had difficulty  

acquiring tacting. The intraverbal  refers to a type 

of verbal operant evoked by verbal stimuli  that 
does not have point to point correspondence 
with  the verbal response (Sundberg, 2007; 2008; 
Higbee & Sellers, 2011). The authors 

hypothesized that verbal stimuli  could block the 

control of nonverbal stimuli  and be the reason 
why the children fail to acquire the ability  to tact. 
In other words, in the standard form of teaching 
tact, the trainer  presents the nonverbal stimuli  
(e.g., car) and asks Ȱ7ÈÁÔ is that? Ȱ (i.e.,verbal 
stimuli)  along with  the echoic prompt. Due to the 

presence of the verbal stimulus, the 

establishment of nonverbal stimulus control was 
impeded. For this reason, the authors eliminated 

the verbal stimuli, used an intraverbal  prompt  
ɉȰ3ÉÇÎ ͺȢȱɊ to teach tacting objects  and 
compared the two procedures (i.e., standard 

procedure and intraverbal  procedure). As a 

result of this study, the participants acquired 

target tact skills by receiving the intraverbal  
procedure which was more effective than the 

standard procedure to teach  tacting  objects. 
 
Bloh (2008) evaluated the effectiveness of 2 

stimulus control procedures on the emergence of 
tacting skills among five individuals with  autism. 
Basically, the authors taught tacts using the 

receptive-echoic-tact (r -e-t)  and echoic-tact (e-t)  

transfer procedures and compared the two 

procedures. The results indicated that the two 

transfer of stimulus control procedures were 

both effective to teach tacts for learners with  

autism which were consistent with  the results of 
the Barbera and Kubina (2005) study. 

 
Research on Intraverbal Training  

 
Another type of verbal operant is the intraverbal  
which occurs in response to the verbal behavior 
of others (Sundberg, 2007, 2008; Higbee & 

Sellers, 2011). Skinner (1957) described the 

intraverbal  as a verbal behavior evoked  by 

verbal stimuli  that does not have point to point 
correspondence  with   the  verbal  response.  For 

combination  of  mand-tact  procedure  produced example,  the  adult  says  Ȱ4ÈÅ  dog  says  Ȣȱ  (i.e., 
verbal  stimuli)   and  the  child  responds  to  the 



23 

 

 

 
 
 
 
 
 

verbal stimuli  as Ȱ×ÏÏÆ ×ÏÏÆȱ (i.e., verbal 
response which is evoked). The intraverbal  
repertoire  can be developed in the form of 
singing songs, telling stories, and describing 

activities and produces generalized conditioned 

reinforcement. 
 
Intraverbals have an important  role in 

developing conversation skills and the 

acquisition of other verbal and nonverbal 
behavior (Sundberg, Endicott, and Eigenheer, 
2000). The verbal stimulus may evoke several 
relevant intraverbal  responses which may 
encourage the child to think  and talk about 
intraverbal  responses. For example, a child hears 
ȰÚÏÏȱ from an adult and if the verbal stimulus 

zoo brings several  relevant  intraverbal  
responses such as ȬÄÏÇȱȟ ȰÅÌÅÐÈÁÎÔȱȟ ȰÍÏÎËÅÙȱȟ 
the child can talk about those intraverbal  
responses and develop his/her  conversational 
skills. 

 
The data from research has supported the 

importance of intraverbal  skills for language 
development and the transfer of stimulus control 
procedures to promote the acquisition of 
intraverbal  responses (Vedora, Meunier & 

Mackay, 2009; Finkel & William, 2001; Charlop- 
Christy & Kelso, 2003). 

 
Vedora, Meunier, and Mackay (2009) conducted 
a study to compare instructional  methods for 
developing intraverbal  repertoires for children 

with  autism. Basically, the authors compared the 

effects of using visual prompts (textual)  and 

echoic prompts on the learning of intraverbal  
responses (answering questions). They suggest 
that children with  language delays often rely on 

prompts by educators so that they do not 
become independent in answering and asking 

questions. Thus, the study hypothesized that 
visual prompts could be more easily faded than 

echoic prompts and be practical for teaching 
intraverbal  behaviors. The results indicated that 
textual prompts were more effective than echoic 
prompts on the acquisition of intraverbal  
behavior and their  finding confirmed the Finkel 
and William (2001) study  which produced the 

same outcomes regarding the effectiveness of 
textual prompts for teaching answering 

questions. 
 
Charlop-Christy and Kelso (2003) assessed the 

efficacy of teaching conversational speech skills 

using a cue card/written  script program for 
three children with  autism. During the 

intervention, the authors presented the child 

with  a cue card upon which a question and 

response was written.  They asked a 

conversational question such as Ȱ$Ï you like to 
ÄÒÁ×ȩȱ Children received a verbal prompt  when 

they failed to read the cue card. The data 

gathered showed that all three children reached 
the training  criteria  and maintained the target 
behaviors without  cue cards. In addition, the 

authors concluded  that the three children 

generalized responding to untrained topics 

across people and setting. 
 
Recently, Ingvarsson and Hollobaugh (2011) 
compared the effectiveness of two transfer of 
stimulus procedures: tact-to-intraverbal  and 

echoic-to-intraverbal. During the procedure, the 

experimenter presented 32 predetermined 

questions with  answers and asked each question 

per a session. For the echoic-to-intraverbal  
procedure, the experimenter used vocal prompt  
and said ȰÓÁÙͺͺȢȱ after he/she asked question 
whereas in the tact-to-intraverbal  procedure, the 

children received a picture of the answer. 
Results showed that although the picture prompt  
was more effective than the vocal prompt  to 

teach intraverbal  responses, both prompting  

procedures were effective for the acquisition of 
intraverbal  responses for three children with  

autism. 
 
Research on Echoic Training  

 
The echoic is one of the verbal operants that 
occurs when a speaker imitates words spoken by 

others (Skinner, 1957; Sunberg, 2007; 2008; 
Higbee & Sellers, 2011). For example, saying 
ȰÃÁÒȱ can be defined as the echoic if a child says 
ȰÃÁÒȱ after hearing the word spoken by his or her 
mother. The echoic occurs under the control of a 

verbal discriminative stimulus and unlike the 

intraverbal  behavior, it  has point-to-point  
correspondence between the stimulus and the 

verbal response. That is, the verbal stimulus and 

verbal response match each other (Skinner, 
1957; Sundberg, 2007; Sundberg, 2008). 

 
Demonstrating the ability  of using the echoic 
behavior is essential to learn the identification  of 
objects and actions (Sunberg, 2007). For 
example, an adult sees a dog and says ȰÄÏÇȱ and 
if a child imitates the word and the child may 
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learn to identify  the dog. Typically developing 

children can learn many objects and events by 

using the echoic behavior. In addition to this, it  
may serve an important  role in the development 
of more complex verbal skills. For instance, 
when a child imitates the word Ȱ×ÁÔÅÒȱ, then the 

child may learn to tact and mand water without  

an echoic prompt. 
 
Since developing the echoic repertoire  requires 

special training  procedures, the first  step in 

teaching echoic behavior is to teach the child to 

imitate the words emitted by caregivers and 

educators when asked to do so. One of the 

common ways for teaching the echoic behavior is 

direct echoic training  in which a trainer  presents 
a vocal stimulus and differentially  reinforces 

successive approximations to the target 
response. It  involves the use of prompting, 
fading, shaping, extinction, and reinforcement. 
Then, the establishment of generalization of 
untrained words is another step. The ultimate 

goal is to use the echoic repertoire  to teach other 
verbal operants. 

 
For example, Kodak and Clements (2009) 
investigated the effectiveness of the echoic 
training  on the acquisition of mands and tacts for 
a child with  autism who had previously failed to 

acquire the mand and tact skills. The authors 

presented a preferred item and used an echoic 
prompt of Ȱ7ÈÁÔ do you ×ÁÎÔȩȱ (mand) or Ȱ7ÈÁÔ 
is ÉÔȩȱ (tact). The results indicated that the 
echoic training  resulted in the emergence of 
unprompted mands and tacts. It  appears that the 

Kodak and Clements (2009) study findings 

confirm the notion that the echoic repertoire  

may help to establish other verbal operants such 
as mand and tact. 

 
Since many of the children have difficulty  in 

imitating  vocal sounds, teaching vocal verbal 
behavior is also essential for children with  

autism and requires special training. Recent 
research has suggested that the stimulus- 
stimulus pairing is effective in teaching 
vocalization for children with  autism. In the 

Carroll and Klatt (2008) study, the effectiveness 
of the stimulus-stimulus pairing  was 
investigated. The authors paired the neutral 
stimulus with  a preferred stimulus. The 

experimenter said the target sound three times 

and then immediately presented the preferred 

stimulus  to  the  participant   while  at  the  same 

time the experimenter said the target sound two 

times. The stimulus-stimulus pairing procedure 

produced an increase in the target sounds and 

was successful for teaching vocal verbal 
behavior. 

 
Recently, Tarbox, Madrid, Aguilar, Jacobo, and 

Schiff (2009) used a chaining procedure to 

determine whether it  was effective  for 
increasing the complexity of echoics in children 

with  autism. Basically, the authors divided the 

longer auditory stimuli  into smaller units and 

taught the echoics by using the chaining 

procedure. For example, the ×ÏÒÄȰÃÏÏËÉÅȱ 
broken into smaller units (e.g., ȰÃÏÏȱ + ȰËÉÅȱɊȢ The 
experimenter modeled the first  unit  and second 
unit  in sequence and delivered the 

reinforcement contingent on the child imitating  

the verbal model. Then, the entire word was 
modeled and the reinforcement was  provided 

for the target response. All three participants 

acquired the echoic skill  and maintained the 

obtained skill  after treatment was withdrawn.  
 
Summary  

 
A summary of the research literature  shows that 
previous research has mostly focused on 

teaching verbal operants by using transfer of 
stimulus control procedures (Arntzen & Almas, 
2002; Carol &Hesse, 1987; Sundberg, Endicott & 

Eigenheer, 2000; Bloh, 2008; Barbara & Kubina, 
2005; Kodak & Clement, 2009). The transfer of 
stimulus control procedure refers to bringing the 

response solely under the function of the target 
verbal operant (e.g., tact occurs under the 

control of nonverbal stimuli)  after breaking free 

from other verbal operant control (e.g., mand) 
(Sunberg & Partington, 1998). That is, there is 

transfer from the one stimulus to a target 
stimulus and this procedure has found to be 

effective for the acquisition of  all  verbal 
operants. 

 
In addition to the transfer of stimulus control 
procedure, using multiple  sources of control may 

be an effective and alternative way to teach 
verbal operants  (Cihon, 2007; Sundberg, 2007; 
2008). Cihon (2007) compared the effectiveness 
of transfer of  stimulus control procedures and 

multiple  control procedures for the acquisition 

of mand, tact, and echoic. During the multiple  

sources of control procedure, the experimenter 
taught  the  target  verbal  response  under  the 
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multiple  control of operants such as echoic, 
mand and tact whereas verbal response was 
taught under the one verbal operant control 
during the transfer of stimulus procedures. To 

implement multiple  control procedures, the 

motivation operation was manipulated and 

simultaneously, the nonverbal and vocal 
stimulus was presented (e.g., the child has a 

motivation for cookie and the cookie is hidden 

for 30 minutes. Then, the picture of cookie is 

presented along with  the echoic prompt). 
Gradually, the trainer  used fading to bring verbal 
responses including mand, tact, and echoic. For 
example, to establish the tact response, the 

experimenter faded the mand and echoic 
gradually. Results showed that using multiple  

sources of control was more effective than using 

transfer of stimulus control procedures. Thus, 
multiple  sources of control procedures may help 

children with  autism to acquire verbal skills. 
 
To promote mand acquisition, there is a body of 
research that has evaluated the role of the 

motivation  operation and demonstrated that it  is 

a key component for teaching manding (Sunberg, 
Hale, & Eigenheer, 2002; Hartman & Klatt, 2005; 
Sweeney-Kerwin, Carbone, /ȭ"ÒÉÅÎȟ Zecchin & 
Janecky, 2007). Since motivation  operation 

provides the information  about what a child 

wants or does not want, incorporating a strong 

MO in mand training  helps the child to obtain the 

desired item/activity  and learn appropriate 

manding. Sunberg and Partington (1998) 
suggested that manipulating the motivation  

operation to teach one verbal operant would 

produce successful outcomes. For example, a 

nonverbal child may not have a motivation  to 

tact ȰÃÁÒȱ but, if the child likes book, then a 
teacher can manipulate the motivation  operation 

and use book to begin tact training  since the 

teacher knows that the child is motivated to 

obtain it. 
 
Teaching tact is one of the primary  areas for the 

development of language skills. Numerous 
studies have illustrated  the utility  of transfer of 
stimulus control procedures for the acquisition 

of tacts. Learning echoic, intraverbal  and mand 

skills appear to be effective for the establishment 
of tacting skills. Particularly, teaching mand may 
result in the emergence of untaught tact skills 

(Petursdottir,  Carr, & Michael, 2005). 

Since intraverbals skills are more complex 
verbal behavior than others, they require special 
training  and some prerequisite skills to begin 

teaching such as adequate tact, mand, and echoic 
repertoires (Sundberg, 2007; Sundberg, 2008; 
Sundberg & Partington, 1998). Previous research 
has addressed the utility  of textual prompts in an 

effort  to facilitate the acquisition of intraverbal  
skills. However, due to limited  research on 

intraverbal  relations, much more research is 

needed to identify  what teaching procedures can 

be effectively used to establish an intraverbal  
repertoire. 

 
To teach an echoic repertoire, the utility  of 
prompting, chaining procedures, fading, shaping, 
extinction, and reinforcement were supported by 

the majority  of studies (Sundberg & Partington, 
1998; Sundberg, 2007; Sundberg, 2008; Higbee 
& Sellers, 2011; Tarbox et al, 2009). For example, 
during the teaching procedure, an adult uses 
echoic prompts and differentially  reinforcers the 

ÓÔÕÄÅÎÔȭÓ successive  approximations. When the 

student performs the target behavior, the trainer  

gradually fades the prompts and the ÓÔÕÄÅÎÔȭÓ 
response comes under the function of verbal 
stimuli. In addition, vocalization helps children 

for learning to talk. Due to its importance, 
research has investigated how children with  

autism learn vocalization and found that using 

stimuli -stimuli  pairing appears to be effective for 
teaching vocalization (Carroll, & Klat, 2008; Esch, 
Carr & Michael, 2005). 

 
Discussion  

 
Due to the importance of language acquisition, 
educators and professionals make substantial 
efforts to improve ÃÈÉÌÄÒÅÎȭÓ language abilities 
through designing and implementing effective 

instructional  tools. One of the most beneficial 
approaches for teaching language is SkinÎÅÒȭÓ 
analysis of verbal behavior. He provided a 

conceptual framework that helps educators to 

understand what variables control language 
behavior and he used the term ȰÖÅÒÂÁÌ 
ÂÅÈÁÖÉÏÒȱɉ"ÏÎÄÙȟ Esch, Esch, & Sundberg, 2010). 
Verbal behavior is not an instructional  tool or a 

teaching strategy; instead it  is the analysis of 
language behavior and it  involves the use of 
behavioral principles, namely, reinforcement, 
shaping, and prompting. His analysis of verbal 
behavior shows that any child  can  learn 

language    if    an    educator    can    control    the 
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environmental context such as antecedents and 

consequences. 
 
In 3ËÉÎÎÅÒȭÓ analysis, he classified the 
elementary verbal operants and proposed that 
each verbal operant serves independent 
response functions. Thus, for many children with  

autism, each verbal operant may need to be 

trained directly  since training one  verbal 
operant does not automatically transfer into the 

emergence of another verbal operant. Although 

there is substantially greater research needed to 

investigate the functional independence  of 
verbal operants, recently the questions of how 

the learning of one operant affects the learning 

of other, what the best sequence for teaching the 

verbal operants is, and what the role of 
motivation  operations are in the language 
acquisition have been addressed. As a result of 
these studies, two conclusions appear 
warranted. First, the motivation   operation  can 
be evaluated as an independent variable and 

captured and contrived to teach not only mand 

but also other verbal operants. Because learning 

occurs under the control of motivation, using the 

motivation operation may produce desired 

outcomes for the development of language skills 

for children with  autism. Therefore, its 

importance in learning language should not be 

underestimated. Second, research consistently 

demonstrates the utility  of teaching strategies, 
namely, prompting, shaping, fading, extinction, 
reinforcement, errorless learning, multiple  

exemplar teaching, mixed verbal behavior 
format, first  trial  data and probe data, stimulus- 
stimulus pairing, using transfer of stimulus 

control procedures, and using multiple  control 
procedures for teaching verbal operants 
(Sundberg & Partington, 1998; Sundberg, 2008). 
In addition to this, Sundberg (2008) suggested 
that following making careful assessment of 
language abilities and needs, incorporation  of 
motivation operations, reinforcement schedule 
(e.g., variable ratio  of reinforcement), and the 

establishment of effective instructional  control 
into ÃÈÉÌÄȭÓ education program would increase 
the ÃÈÉÌÄȭÓ learning so that the child would 
develop language abilities. 

 
Moreover, Catania (1998) pointed out ȰÏÎÅ 
individual  can change the behavior of another by 

giving instructions; this may be the primary  

function of ÌÁÎÇÕÁÇÅȢȱ (p.240). A practitioner  or 
parent  can  evaluate  the  language  as  behavior 

that can be controlled and learned by 

environmental context. If there is solid 

understanding of what stimulus control is and 

how to alter the conditions to evoke verbal 
responses by using behavioral principles and 

procedures, a child does not need any 

prerequisite skills to learn language skills. The 

educators and parents can bring behavior 
change and teach language by controlling  

environmental variables such  as  antecedents 
and consequences (Bondy, Esch, Esch, & 

Sundberg, 2010). In addition to controlling  

variables, it  is important  to know which 

instructional  strategies effective for teaching 
verbal behavior are.  A review of  the literature  

indicates that using all of the above all strategies 
can be useful for both parents and practitioners  

of verbal behavior. Therefore, in this 

circumstance, what instructional  strategies may 

work  for teaching verbal behavior is critical  and 

using all of the above all strategies can be useful 
for both parents and practitioners of verbal 
behavior. 

 
In conclusion, a synthesis of research has 
indicated that teaching procedures such as 
transfer of stimulus control can promote 

acquisition of verbal operants for children with  

autism. Further research needs to investigate the 

generalization of verbal skills since making 

generalization for language abilities is critical  for 
the development of more complex language 
skills. A child may have extensive tact, mand, 
echoic, and intraverbal  repertoires, but if he/she 

cannot use these repertoires functionally, this 

means that the child has rote verbal skills and 

generalization problems (Sundberg, 2008). 
Therefore, future researchers may focus on 

instructional  practices to improve functional use 
of verbal behavior in children with  autism. 

 
While this synthesis of research provides a 

substantial knowledge about effective 

instructional  practices for the acquisition of 
verbal behavior, it  is important  to note that this 

is not a systematic review of literature  that 
shows detailed methodological aspects of the 

studies included in this literature  review. Future 

researchers may conduct a systematic review 

that investigates the effectiveness of 
recommended practices for children with  autism 

that target the acquisition of mand, tact, echoic, 
and intraverbals. 
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Abstract  
 

The application of the genre theory to 

mathematics education is a rather new field 

with a great potential to be used as a 

grounding theory for further investigations of 
elements of school mathematics. These 
investigations may shed light  on our 
understanding of the forms such as written  text 
in the learning and teaching mathematics and 

their formatting role in mathematics 
classrooms. This paper explores a particular  

mathematical text, the worksheet, through the 

lenses of genre analysis, and investigates what 
worksheets are and how they are used and 

perceived by teachers in mathematics 
education. Findings may raise awareness of the 

importance of written  text and identifying their 
role in shaping mathematics classroom culture 

and interactions among the members of the 

classroom community. 
 
1. Introduction  

 
Mathematics educators have sought change in 

the curriculum  and pedagogy of school 
mathematics for more than two decades [16, 
17]. In this period, a lot of effort  has been 
made to understand the curriculum  materials 

and their  impact on mathematics learning and 

teaching. Many studies indicate that 
curriculum  materials, particularly   texts  used 
in classrooms, influence ÔÅÁÃÈÅÒÓȭ curricular  
and pedagogical decisions and thus their  

interaction with  students [20, 21, 22] as well 
as impact their  own and ÓÔÕÄÅÎÔÓȭ interaction 

with  mathematics [23, 24, 28, 29]. To 

understand these interactions, Herbel- 
Eisenmann (2007) argues, it  is crucial to 

examine how the material itself ȰÅÎÃÏÕÒÁÇÅÓȱ 
this   involvement   (p.346).   Having   a   good 

understanding of what the text contains; how 

text is being presented to students; how 

teachers conceptualize and use texts provide 

insights into our understanding of these 
important  curriculum  materials. Through this 

understanding, it  becomes possible to revise 

and improve our practice for enhancing 
mathematics education. 
In mathematics learning and teaching, 
textbooks and worksheets are the two 

mainstream texts used not only in North 

America but in many different  education 

systems as well [4]. Given the common and 

dominant use of textbooks and worksheets as 
curriculum  materials, it  is reasonable to give 

substantial attention to these materials. As 
such, there is an abundance of research 
conducted on mathematics textbooks 

investigating their  characteristics including 

content, pedagogical perspectives and 

physical features (e.g. Valverde et al., 2002) or 
the way teachers and students use texts in the 

teaching and learning process (e.g. Remillard 

et al., 2009). However, there have been very 

few systematic attempts to investigate 

mathematics worksheets (e.g. Mousley, 2013). 
Moreover, literature  also indicates that there 

is a dearth of research investigating 

mathematics worksheets in terms of their  

textual features and how teachers use them in 

the classrooms. Understanding the textual and 

contextual features of worksheets and their  

effects on pedagogy would enhance this 

literature  and provide further  insights into use 
of worksheet practice. 

 
Having said that, to better understand the 

characteristics of worksheets entails thinking  

carefully through multiple  perspectives 
including the consideration of both content 
and pedagogy among other features that are 
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embedded within  worksheets. This calls for a 

holistic approach focusing specifically on the 

worksheets as the subjects of the study. 
Gerofsky (1996) and Kearsey (1997) propose 

genre analysis as a potentially   valuable 

approach to understand features of text and 

the relationship between the participants 

(producers, consumers, and content itself)  in 

that text. 'ÅÒÏÆÓËÙȭÓ (2012) genre analysis 
method and her preliminary  study 

investigating worksheets as genre is an 

example for such a holistic approach. 
'ÅÒÏÆÓËÙȭÓ (2012) approach explores the 
question of what worksheets are from 

different disciplinary perspectives and 

encompasses asking  questions about the 

presence and nature of these particular  

generic forms. 
 
Part of a broader project, this current study 

specifically examines what  worksheets  are 

and how they are used and perceived by 

teachers in mathematics education through 

the perspective of genre theory and includes 
text analysis, focus groups and interviews. It  
also provides context for how worksheets may 

impact the sociology of the classroom 

(authority,  creativity, power, and classroom 

dynamics) through investigating the following  

core research questions: 
 

1. What are textual and contextual features 
of mathematics worksheets in secondary 
education? 

2. How do teachers understand and use 
mathematics worksheets? 

 
2. Theoretical  Considerations  

 
A number of studies on the analysis of 
curriculum  materials, particularly   texts  used 
in mathematics classrooms, revealed their  

influence on teaching and learning in 

mathematics education (e.g. Valverde et al., 
2002). These studies investigated what the 

texts are (e.g. Love & Pimm, 1996), how they 

are accessible to students (e.g. Van Dormolen, 
1986), how teachers and students 
conceptualize and use texts (e.g. Remillard, 
1999; 2000) and how the role of texts can 
become  a  ȰÓÕÒÒÏÇÁÔÅ  ÃÕÒÒÉÃÕÌÕÍȱ  ɉ/ȭ+ÅÅÆÆÅȟ 

2013, p.3). For instance, large scale cross- 
national studies of textbooks such as the 

Trends in International  Mathematics and 

Science Study [TIMSS] analysed textbooks for 
their  structural  features and organizational 
characteristics and used ȰÔÒÉÐÁÒÔÉÔÅ model of 
ÃÕÒÒÉÃÕÌÕÍȱ as a basis for its conceptual 
framework. This model considers curriculum  

as intended- ȰÓÙÓÔÅÍ ÇÏÁÌÓȱ at the level of 
national policy; implemented-ȰÉÎÓÔÒÕÃÔÉÏÎ and 
ÐÒÁÃÔÉÃÅÓȭ at the level of classroom; and 
attained-ȰÓÔÕÄÅÎÔ ÁÃÈÉÅÖÅÍÅÎÔȱ at the level of 
students ɉ/ȭ+ÅÅÆÆÅȟ 2013, p. 2). Valverde et al. 
(2002) also considered a link  between the 

intended and the implemented curricula as 
potentially  implemented curriculum  which is 

mainly shaped by textbooks. TIMMS studies 
indicated that the impact of the use of 
textbooks on student achievement is profound 

[8, 23] and that textbooks are ȰÉÍÐÏÒÔÁÎÔ 
mediators between policy and ÐÅÄÁÇÏÇÙȱ 
(Valverde et al., 2002, p. 171). 

 
TIMSS considered a wide range of 
characteristics of textbooks including content, 
pedagogical perspectives and physical 
features. Nevertheless, /ȭ+Åeffe (2013) 
suggested adding a linguistic dimension ȰÔÏ 
ÓÔÒÅÎÇÔÈÅÎȭ the T)MSS framework (p.1) and to 
understand the function of particular  language 
choices made throughout the text. Considering 
mathematics has a complicated and distinctive  

language, the role of linguistic analysis in 

interpreting  and understanding the features of 
mathematics text cannot be underestimated 

[18]. Drawing from a systemic functional 
linguistic approach (Halliday, 1978), Morgan 

(1996) proposes a method to examine 
mathematical texts through the analysis of 
language and considered how mathematics 
activities are presented and the kinds of 
mathematical messages portrayed. Morgan 

(1996) argues that through this analysis it  
becomes possible to gain insights into  ȰÈÏ× 
the language of a text may influence the ways 
in which its readers make sense of ÉÔȱ which 
provides information  for teachers to improve 

the classroom situations (p.2). Herbel- 
Eisenmann and Wagner (2007) build on 

-ÏÒÇÁÎȭÓ work  and examine the use of 
imperatives,    pronouns    and    modality    in 
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mathematics textbooks and found how 

language choices within  a text not only 

influence how readers make sense of it  but 
also how the text might position students in 

relation to other students and their  teachers. 
 
Pepin et al. (2001) underlines that although 

ȰÔÅØÔÂÏÏËÓ have a controlling  power on what 
happens in the ÃÌÁÓÓÒÏÏÍÓȱ (p.165) teachers 
use every kind of books in every kind of way 

and although textual analysis  provides 

valuable insights into the effect of textbooks in 

learning and teaching mathematics, it  needs to 

be ȰÓÕÐÐÌÅÍÅÎÔÅÄ by studies  of textbooks 
actual ÕÓÁÇÅȱ p.166). There is a body  of 
studies that differentiates textbook use ȰÁÓ 
either following or subverting ÉÔȱ (McClain et 
al., 2009, p.56) and discusses the text as ȰÁ 
ÔÏÏÌȱ and teachers as ȰÄÅÓÉÇÎÅÒÓȱȢ These 
studies approach the issue in terms of 
ȰÆÉÄÅÌÉÔÙȱ which raises the following questions: 
Ȱ7ÈÁÔ is the level of fidelity  that promotes 
ÓÔÕÄÅÎÔÓȭ ÌÅÁÒÎÉÎÇȩȭ or Ȱ7ÈÁÔ are the potential 
negative or positive effects of ÆÉÄÅÌÉÔÙȩȱ On the 

other hand, others include ȰÉÎÔÅÒÐÒÅÔÉÎÇȟ 
drawing on and participating with  the ÔÅØÔȱ 
(Remillard, 1999 as in McClain et al., 2009, 
p.56) and approach teaching practice and 

textbook use from a dynamic and complex 
perspective which considers the interaction  

among teachers, students, text and context. 
Drawing from the latter  view, McClain et ÁÌȢȭÓ 
(2009) study identifies ÔÅÁÃÈÅÒÓȭ instructional  
reality, agency, and ÔÅÁÃÈÅÒÓȭ professional 
status as the important  features affecting 

textbook use. 
 
As highlighted in the literature  review above, 
textbooks are a dominant part of the 

mathematics teaching and learning; however, 
they are not the only curriculum  materials 

used in classrooms and are usually 

accompanied by other instructional  tools, 
particularly  supplemented  by worksheets. 
Worksheets are also a widespread text with  a 

significant impact on mathematics teaching 
and learning and demonstrate differences 
from textbook in nature. Interestingly, while 

there is an abundance of research done on 

textbooks as reviewed above, there are only a 

few studies explicitly  focusing on worksheets. 

One exception is Mousley (2003) who 

explored how a particular  worksheet on the 

topic of percentages was used by two Grade 6 

teachers and found that the worksheet shaped 
how the teacher and students interacted with  

each other.  Mousley  observed  that in the 

classroom where this specific worksheet was 
used the students were ȰÌÉÓÔÅÎÉÎÇ and ÄÏÉÎÇȱ 
or "copying and ÃÏÍÐÌÅÔÉÎÇȱȢ Nevertheless, the 
students in another classroom where the 

teacher did not use this worksheet had more 

possibilities to generate and discuss their  own 

ideas as the teacher started teaching by 

eliciting ideas about the topic and going 

through problems where there is a context 
available. Mousley concluded that it  is not the 

ÔÅÁÃÈÅÒÓȭ experience or talent made the 
difference; nevertheless, the genre of 
worksheet (form  of the worksheet), shaped or 
created the patterns of the traditional  
mathematics classroom. 

 
Literature reveals that there is a lack of 
research investigating mathematics 
worksheets in terms of their  textual features 
and how teachers use them in the classrooms 
[9]. Analyzing textual and contextual features 
of different  sets of worksheets and  their  

effects on pedagogy would enrich this 

literature  and provide further  insights into  

worksheet practice. In addition, 
comprehensive language analysis of 
worksheets would give insights into our 
understanding of how language choices made 
in worksheets impact classroom activities and 

presentation of ideas throughout these forms. 
Having said that, the features  of worksheets 
vary and are different  from textbooks and 

thus worksheet analysis requires us to think  

through different  perspectives to consider 
both content and pedagogy among other 
features embedded within  worksheets. A 

holistic text analysis approach where different  
perspectives are merged may suggest 
possibilities to better understand the nature of 
worksheets. Genre analysis provides an 

approach to understand both the features of 
text and the relationship between the 

participants (producers, consumers, and 

content itself) in that text [10]. 
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2.1 Genre Analysis  
 
Genre analysis originated from literary  studies 
and has applications in many areas such  as 
film  studies. Genre analysis conceptualizes 
genre as ȰÁ culturally -recognizable ÆÏÒÍȱ and 
involves asking questions about the presence 
and nature of the particular  generic form, such 
as mathematics worksheets, from many 

different disciplinary perspectives. Genre can 
be defined as a category, a kind, or a type of 
artistic, musical, or literary  composition that is 

characterized by a certain style, form, or 
content. More recently genre is considered to 

be a ȰÆÏÒÍ of cultural  knowledge that 
conceptually frame[s] and mediate[s] how we 

understand and typically act within  various 

ÓÉÔÕÁÔÉÏÎÓȱ (Bawarshi & Reiff, 2010, p. 3). This 
definition  allows us to understand genres 
beyond the regularities in textual form or 
substance as a reflection of underlying 

regularities and social dynamics. In other 
words, since genre knowledge is embedded in 

the social and cultural  situation, by coming to 

realization of genre and the notion/power  of 
genre, it  will  be possible to get a  better 
understanding of how people create and react 
to a particular  text/film/  discourse and get 
affected by a culture or situation. Genre 
analysis of texts provide insights into various 

aspects including the structural  and linguistic 

features, time/place characteristics, the 

processes they change or transform and the 

unique ways they address their  audience and 

therefore lead to a better understanding of 
texts through multi -perspectival 
investigations. From this view, a  genre 

analysis of a worksheet not only provides 

insights regarding the features of the text, but 
also the ÐÒÏÄÕÃÅÒÓȭ intentions, how  the 
readers are addressed, and the kind of 
motives portrayed by the genre itself. 

 
Genre analysis can help to answer the 

question of what a worksheet is. Through 

looking for clues embedded in the cultural  
forms like cartoons, jokes, books and blogs 
worksheets can be identified  as genre. Though 

the collection of exemplars and identifying  

them central to, peripheral to and contrasting 

with   genre  would  help  to  differentiate  their  

features and understand family resemblances 
that lead finding patterns of features to better 
understand the form. Genre analysis is also an 

approach that can provide opportunities  to 

consider or re-imagine what a  worksheet 
could be; to explore what Gerofsky (2012) 
refers to as the genre-benders of mathematics 
texts. Thus the focus of our study is on 

mathematics worksheets: What kind of genre 

are mathematics worksheets? How  do 

teachers report  on their  use? And in what 
other ways might worksheets be imagined? 

 
3. Data Collection  and Analysis  

 
This report  draws upon an in-depth study that 
included both conceptual and empirical data 

phases. The conceptual phase involved 

examining worksheets as a cultural  and 

pedagogic genre. 
 
3.1 Participants  

 
The empirical phase worked with  8 

experienced and 1 novice secondary school 
level educators who, at the time of this study, 
were also graduate students at a major 
university  (8 participants)  or retired  (1 

participant)  (see Table-1). Four participants 

earned their  undergraduate degrees from 

Canada, two from China, one from Belize, one 

from India, and one from the United States 
(US). Participants were asked to provide 

samples of mathematics worksheets from 

their  own teaching resources and participated 

in two  individual  on-line interviews  along 

with  a 1 hour focus group interview.  
Pseudonyms determined by the participants 

were used for reporting  purposes. 
 

Table 1: Participants  of the study  

Particip 

ant 
Degree 
from 

Years of 
Teachin 
g 

Experie 

nce 

Grad 
es/ 
Places 
particip  

ants 

taught 

Malka 

(Retired 
U.S. 24 Various 

grades 
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provide participants an opportunity  to share 

and test their  ideas through interacting with  

each other, as Robinson (2012) asserts ȰÕÎÌÉËÅ 
individual  interviews that dislocate the person 

from their  social context, focus group 

discussion creates an important  space for 
individuals to interact with  each other and so 

generates data and insights that would not 
otherwise be accessible to a ÒÅÓÅÁÒÃÈÅÒȱ (p. 
392). Open-ended questions were developed 
and different  worksheets were compiled for 
probing purpose [25]. 

 
In order to better understand what counted as 
a worksheet and what ÄÉÄÎȭÔ  participants 
were provided with  a range of worksheets as 
ȰÃÌÕÅÓȱ and asked to examine them for their  
features, similarities  and differences 
ɉ4ĘÒÒĘÎÅÎȟ 2002, p. 343). They were also 

asked to provide samples of worksheets they 

had used from their  own teaching resources 
and examples they thought could lie on the 

boundary of counting as a worksheet. When 

needed participants translated their  

worksheets to English. The focus group was 
followed by a second individual  interview  to 

further  pursue comments and ideas shared 
during the group interview. Questions asked 
during the interviews included: What are your 
memories of worksheets as a student? How 

would you describe what a worksheet is and 

what it  is used for? In what situations would 

you use mathematics worksheets? Are 

worksheets for all  students? What did using 

worksheets accomplish for you? How do they 

differ  from mathematics textbooks? All 
interviews were audio recorded. Data 
therefore included copies of ÐÁÒÔÉÃÉÐÁÎÔȭÓ 
mathematics worksheets (22 worksheets; 295 

questions in total), online interview  text, and 

transcriptions of the audio-recorded 

interviews. 
 

3.2 Data Collection  
 
The first  individual  interview  focused on 

gathering participant  background information  

and how participants say they used 
worksheets in their  teaching. This was 
followed by a focus group interview. The 

reason  for  conducting  focus  groups  was  to 

3.3 Data Analysis  
 
Data analysis drew upon genre analysis 
approaches that included a study of the 

existence of worksheets, their  historical 
development, and their  defining features and 

characteristics [3]. Language analysis included 

coding    worksheets    at    a    word    level    by 

teacher)   as 
resourc 

e 

teacher 
/  

Canada, 
U.S. 

Mohn 

a 
India 12 Grade 

7- 
univers 

ity  
/India  

Seren 
a 

BC, 
Canada 

10 Grade 
7- 
univers 

ity/  

Canada 

Pasca 
l 

Ontari 
o, 

Canada 

9 Grade 
7-12/  
Antigua 
, Ghana, 
Vietna 

m, and 

Korea. 

Lizzie China 6 Grade 
7-12/  
China 

Chloe Albert 
a, 

Canada 

6 Grade 
4-11/  
Canada 

Ramb 
o 

Ontari 
o, 

Canada 

6 Grade 
7- 
11/UK, 
Canada 

Anton Belize 2 Grade 
9- 
11/Beli  
ze 

Gina China - No 

experie 

nce 
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identifying  imperatives, pronouns and 

modality and in terms of the placement of 
mathematics in the worksheets [6, 7, 14]. 
Analysis focused not only on the features of 
worksheets but also on the contexts in which 

they were used as  well as the stated 

relationships by teachers on the interactions 

between the teacher, student and the 

mathematics. 
 
4. Results and Discussion  

 
Overall, there were two aspects of the data 

collection and analysis: The first  part focused 
on    a    conceptual    analysis    of    worksheets 

 

Feature 
s 

Detailed Characteristics 

Form Page full  of a series of math 

questions; organized into  

columns and rows; includes a 

math topic as title;  requires 

completion by students 
Content Developed by teachers; 

required by students to 

complete; questions listed from  

easy to more difficult;  focuses 
on one particular  math topic; 
emphasizes certain skills 

Graphic 
s 

No or few graphics; few words; 
no or few variations of 
representation such as graphs, 
numerical, illustrations  

Linguis 

tic 
Use of symbolic statements; use 
of imperatives (e.g. find, 
calculate, divide); use of 
sentence phrases (e.g. fill in the 

blanks) 
through genre analysis and the second part 
focused on an empirical analysis of how 

mathematical worksheets were perceived and 

used by teachers. In addition to eight graduate 
students in a university  of Canada, a retired  

teacher was interviewed to gain insights into  

the practice of worksheet use. For this paper 
the focus is on the interview  of retired  teacher 
(Malka); however, we briefly  highlight results 

on the other components as well. 

4.1 Existence, features, and language of 
mathematics  worksheets 

 
The conceptual phase included a general 
search to verify the cultural  recognition of 
mathematics worksheets as a genre. A search 
of a word phrase ȰÍÁÔÈÅÍÁÔÉÃÓ ×ÏÒËÓÈÅÅÔÓȱ in 
Google search engine revealed 4,410,000 
documents (Retrieved on May 14, 2013 at 
11:34pm).  A  search  was  conducted  in  other 
languages as well: Chinese Ȱ ȱ 

revealed 2,110,000, German ȰÍÁÔÈÅÍÁÔÉÃ 
ÁÒÂÅÉÔÓÂÌÁÔÔȱ revealed 823,000 documents, 
and Turkish ȰÍÁÔÅÍÁÔÉË calisma ËÁÇÉÔÌÁÒÉȱ 
revealed 

 
445,000 documents. There are numerous 
printable worksheets for mathematics, along 

with  other subject areas  and also numerous 
worksheet generator websites that provide 

opportunity  for creating ÏÎÅȭÓ own 
worksheets in many different formats 

identified. This abundance of documents 
provides evidence that internationally  

mathematics worksheets are a culturally  

recognizable form. 
 
Analysis of ÐÁÒÔÉÃÉÐÁÎÔÓȭ submitted 
mathematics worksheets found common 

features among the worksheets on form, 
content, graphics and language as shown in 

Table 2. 
 
Participants self-identified  their  mathematics 
worksheets as central to, peripheral to and 

contrasting with  what might commonly be 

referred to as mathematics worksheets, or in 

other words with  the genre of mathematics 
worksheets. According to participants, 
worksheets that are central to the genre 

provide repetitive practice questions for 
mathematical fluency and accuracy. 
Participants identified  worksheets that were 

peripheral as focusing on skill  practice but 
also including different  activities such as 
sketching, using a number line, or 
communicating mathematical reasoning or 
including questions that were more open- 
ended or personalized to student interests. All 
participants agreed that worksheets that 
could  be  considered  as  on  the  boundary  of 
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counting as a worksheet were less focused on 

drilled  practice and included more use of 
graphics (pictures or graphs), complex 
language structures, and required more 

critical  reasoning. 
 
A language analysis of ÐÁÒÔÉÃÉÐÁÎÔÓȭ 
worksheets focused on the frequency of 
pronouns, imperatives, and modality of the 

text indicated that the use of imperatives was 
the most frequent occurring linguist form in 

the data set. There were 139 imperative 

statements within  the worksheets. Of these 17 

were categorized as inclusive imperatives 

(e.g., show, explain, describe) while 121 were 

exclusive imperatives (e.g., find, calculate, 
express, determine, write).  The most common 

imperatives were ȰÆÉÎÄȱȟ ȰÃÁÌÃÕÌÁÔÅȱȟ and 
Ȭ×ÒÉÔÅȱȢ )nterestingly, ȰÆÉÎÄȱ and ȰÃÁÌÃÕÌÁÔÅȱ 
were not accompanied by any other words or 
sentences but used as solo just before 

operational questions. As Bakhtin  (1986), in 

every utterance, the producers (speakers- 
authors) make choices from the available 
resources and structures which are get shaped 
by the cultural  and social motives. According 

to Schryer (2000) these choices are not 
arbitrary  but are driven by the ×ÒÉÔÅÒȭÓ 
position to the subject matter and to the 

audience as well. As such, these specific use of 
ȰÆÉÎÄȱȟ ȰÃÁÌÃÕÌÁÔÅȱ and other mentioned 
imperatives across worksheets data associate 
to an education system where the ÓÔÕÄÅÎÔÓȭ 
role is prescribed as doing and being accurate. 
There were 25 pronouns found across all the 

samples: 2 first  person plural  pronouns (we), 
17 second person pronouns, and 8 third  

person pronouns. No first  person singular 
pronouns were found. This very narrow use 
of pronouns demonstrated the lack of agency 
in the worksheets. Students are only in few 

worksheets addressed as active actors doing, 
sharing, generating mathematics. In most of 
these worksheets human actors were 

removed from the scenes and mathematics 
depicted as a formation aside from humans. 
Modality, an aspect of text that reveals how 

human agency is constructed within  the text, 
was also analysed. Modality examined through 

the use of modal auxiliary verbs such as must, 
will,  could, or might revealed that 11 of the 22 

worksheet samples used modal verbs. In total 
22 modal verbs were found across all the 

samples with  the verb  ȰÃÁÎȱ being the most 
frequent (11 times). The modality indicates 
the certainties or probabilities  that the 

producer of the text established throughout 
the text. This finding did not support the view 

that values ÓÔÕÄÅÎÔÓȭ thinking  and did not find 
ÓÔÕÄÅÎÔÓȭ contributions  meaningful. 

 
4.2 4ÅÁÃÈÅÒÓȭ accounts on worksheets  

 
Analysis of individual  and focus group 

interviews reveals that all participants 

distinguished worksheets as being quite 

different  from class handouts. According to 

participants, handouts play a totally  different  
role in mathematics classrooms therefore they 

must not be considered as worksheets. Chloe 
identified  this role as Ȱ×ÏÒËÓÈÅÅÔÓ have more 
repetitive  questions ȣɍÁÎÄɎ do not emphasize 
critical  ÔÈÉÎËÉÎÇȱȢ Four of the nine participants 
associated worksheets with  acquiring fluency 

and accuracy while handouts were used to 

engage students in critical  thinking  or 
conceptual understanding. In this way 

participating teachers stated they found 

worksheets limiting,  with  a focus  on 

repetitive, drill  type questions, worksheets 
tended to lack challenging questions or 
prompt  critical  thinking. -ÏÈÎÁȭÓ comment 
reflected others: ȰÔÅÁÃÈÅÒÓ ÄÏÎȭÔ use 
[worksheets] as a tool for critical  thinking  or 
conceptual ÔÈÉÎËÉÎÇȱ worksheets generally 
focus on Ȱ×ÈÁÔ ÙÏÕȭÖÅ already ÌÅÁÒÎÅÄȢȱ 

 
Although all participants reported using 

mathematics worksheets they were critical  of 
them. Worksheets were described as ȰÁ series 
of questions with  single right  ÁÎÓ×ÅÒÓȱ 
(Rambo), obstructing creativity  (Lizzie), or 
closed problems that ÄÉÄÎȭÔ provide teachers 
access to their  ÓÔÕÄÅÎÔÓȭ thinking  (Serena). 
Some, such as Rambo, reported his experience 
that students sometimes preferred 

worksheets to other more challenging work  

that required creativity  or critical  
engagement. 

 
In order to better understand mathematics 
worksheets   as   a   genre,   participants   were 
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asked to imagine possibilities for other ways 
in which mathematics worksheets might be 

structured or used. Participants suggested 
playing with  the form of the worksheet as well 
as the content and also discussed possible 
worksheets that challenged the typical column 

and row structure of worksheets. In addition, 
it  was suggested that worksheets could be 

designed to engage students in group work. 
 
4.3 A     retired      ÔÅÁÃÈÅÒȭÓ     perspective:  
Looking  back 

 
-ÁÌËÁȭÓ interview  on the other hand shed light 
the history of worksheets. Malka is a retired  

teacher, from Hamilton, Ontario,  who taught 
from 1952 to 1954, took a break to raise her 
children for twenty-two years, and then went 
back to teaching from 1976 to 1995. She was 
involved in the education system for almost a 

half a century as an elementary school 
teacher, as a resource teacher and as a parent 
of three children. In her interview  she talked 

about her experience with  worksheets during 

these 43 years of school involvement. Mainly 

she drew from her work  with  students with  

special needs as a resource teacher in her 
reading and writing  classrooms; however, her 
insights shed light into our understanding of 
mathematics worksheets and their history. 

 
Malka identified  worksheets as ȰÁ 
supplementary type of ÔÈÉÎÇȱ and she 
cautioned about handing out worksheets and 

leaving students all alone. Rather she valued 

ÔÅÁÃÈÅÒÓȭ involvement in the process of 
solving worksheets and helping the students 
ȬÉÎÄÉÖÉÄÕÁÌÌÙȭȢ She said, 

 
Ȱ7ÏÒËÓÈÅÅÔÓ would [not]  be the be-all, end-all; 
they would just be one tool of many. It  was 
very important  to get the kids to use the 

material that they learned, that was another 
avenue of learning. You ÃÁÎȭÔ just listen, you 
have to participate, you have to use it, and a 

worksheet might be one tool, writing  might be 

another tool, getting together in a group and 

answering questions and discussing would be 

another. Another way would be to, perhaps, 
use art as a tool to interpret  what it  was you 

were learning. I could go on and on and on. So 

worksheets  were  not  the  be-all,  end-all  of 
teaching; they ÓÈÏÕÌÄÎȭÔ ÂÅȱȢ 

 
Malka was also cautious about using 

worksheets all the time for everyone. While 

she mentioned that she was photocopying ȰÁ 
whole ÓÅÔȱ of worksheets for the class, she 
mentioned that if any of the students needed a 

different worksheet then she would  make 

them. She also mentioned worksheets as 
formative assessment tools as ȰÔÈÅÙ were 
useful, the children had to use what they were 

taught and that had to be translated to solving 

problems on paper. They were one of many 

tools but it  was a good work  tool ɍȣ ] helped 
me see whether the child understood what 
was ÔÁÕÇÈÔȱȢ 

 
Through -ÁÌËÁȭÓ experience, one might 
wonder whether the use of worksheets first  

started in language classes to address 
ÓÔÕÄÅÎÔÓȭ individual  needs such as reinforcing 
a particular  skill  and then became widespread 

in other subjects such as mathematics. Malka 

mentioned this: "when I was working  

individually  with  a child in improving his 

reading ability, then the practice worksheets 
using some of the vocabulary ȣ helped me see 
whether the child understood what was 
taught". It   is curious to know that while 

worksheets were created and used for 
addressing one or a few ÓÔÕÄÅÎÔÓȭ necessities 
at the beginning, when the copying technology 
became available and easily accessible, 
particularly  after sixties, teachers started 

making ȰÁ whole ÓÅÔȱ for the class and then 

worksheets become ubiquitous in 

mathematics classroom. However, there is no 

history of mathematics that traces the 

introduction  of worksheets within  our 
knowledge. 

 
-ÁÌËÁȭÓ perspective, yet, invites us to think  
about our practices of using worksheets. One 
might feel that teaching through worksheets is 

becoming ineffective because many teachers 
may fail to realize that worksheets were 

originally  intended to use for a particular  

reason for a particular  person, rather than 

used all the time for everyone. %ÄÕÃÁÔÏÒÓȭ 
intentions for the use of worksheets may be 
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subverted by the changing technology as it  
became available. If this is the case, it  gives us 

reason to consider, how the development of a 

paperless office machines-digital  copier 
machines will  affect the use of worksheets and 

also the teaching and learning of mathematics. 
There is a need for further  research in this 

area. 
 
5. Conclusions 

 
This study demonstrated that worksheets are 

important  elements of mathematics teaching 
and learning and reflect ÔÅÁÃÈÅÒÓȭ intentions 
and teaching choices to address their  ÓÔÕÄÅÎÔÓȭ 
needs. Many teachers and students use 
worksheets in different ways around the 

world. The features of worksheets, how 

language choices are made in worksheets and 

how they are used have an impact on teaching 
and learning of mathematics. 
The genre analysis revealed that worksheets 
have ȰÔÙÐÉÆÉÅÄ ÒÅÇÕÌÁÒÉÔÉÅÓȱ (Miller,  1984, 
p.131) that conform to a certain consensus [3]  
and ȰÍÅÄÉÁÔÅ situated symbolic ÁÃÔÉÏÎÓȱ 
(Bawarshi & Reiff, 2010, p.54). The typical 
textual features of worksheets were identified  

based on the genre analysis of the original 
worksheets collected from the participants. 
The features were found to have format and 

context specific characteristics as listed in the 

results section. Briefly, they were grouped 

under form, content, graphics, linguistics 

themes and teacher and ÓÔÕÄÅÎÔÓȭ actions 
addressed by the genre. This constellation of 
features constituted the essence of 
worksheets as culturally  recognizable forms. 
Questioning the worksheet genre form 

through comparing the contrasting or 
marginal forms led to an inquiry  of clarifying 

the nature and generic structure of worksheet 
genre. As such, among the worksheets under 
investigation, there were forms that were 

identified  as central or marginal to (peripheral  
to and contrary with)  the worksheet genre. 

 
This study also revealed that worksheets have 
mostly emphasized the procedural and 

calculational aspects of mathematics but not 
conjecturing, relating, testing or describing 

nature of mathematics. In addition, it  revealed 

that the authoritative  language of worksheets 
position students outside of mathematics 
community resulting in alienation [7]. When 

worksheets are used to force students to learn 

in a specific way, and treat them as a cohort 
rather than individuals without  addressing 
individual  abilities, interests and needs, 
worksheets are considered as a hegemonic 
and homogenizing force [14]. Thus, the use of 
worksheets could potentially  put barriers to 

ÔÅÁÃÈÅÒÓȭ and their  ÓÔÕÄÅÎÔÓȭ imagination and 
creation by closing a door towards exploration 

and by forcing a fixed curriculum. 
 
However, worksheets can be conceptualized 
differently  by converting them into forms that 
promote ÓÔÕÄÅÎÔÓȭ exploration of ideas 
through critical  thinking  and problem solving. 
This requires thinking  outside of the box when 
it  comes to worksheet usage in the 

mathematics classroom. By being aware of the 

constellation of features of worksheet genre, it  
is possible to alter or highlight some of these 
features to improve teaching by creating new 

forms and bringing a fresh look to their  form 

and context. 
 
In this study, genre analysis was employed in 

addition to language analysis, focus group and 

interviews to understand the textual and 

contextual characteristics of worksheets in 

secondary level mathematics education. Genre 
analysis provided a framework to incorporate 

different  methods of analysis and brought a 

critical  view that the form of worksheet could 

shape our actions as teachers creating the text 
and students reacting to text since it  considers 
multiple  dimensions ranging from formalistic  

features to origin. 
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Abstract  
 

In a series of articles published between 2010 

and 2011, Volckmann and McGregor analyze 
several initiatives of universities across the 

world to demonstrate transdisciplinarity is not 
only a new reality of higher education, but also 
a goal. If for them, "one of the challenges of 
higher education is to reconceptualize its 

relationship with the rest of society", for 
translation studies scholar Lee-Jahnke, this 

challenge is even clearer for translation which 

is a social global practice. We first illustrate 

how translation appeals to various human skills 
and fields using the example of two specialized 
texts. Then, we show translation in the 21st 
century is collaborative and cooperative. As in 

all spheres of human life, knowledge is not fixed 

anymore, but continually renewed.  Actors 
taking part in the translation technologies 
design, development, implementation, use, 
management or teaching can no longer assume 
ȰËÎÏ×ÌÅÄÇÅ is ÔÈÅÒÅȱ but find strategies do 
produce, distribute and use knowledge 
collaboratively. 

 
Translation  as a social  practice  which  

moves across disciplinary  boundaries  
 

In June 2014, during an interview  with  

&ÒÁÎÃÅȭÓ TF1 television and Europe 1 radio, 
Russian President Vladimir  Putin said that ȰÉÔȭÓ 
best not to argue with  ×ÏÍÅÎȱ as he dismissed 
former US  secretary of state (illary  #ÌÉÎÔÏÎȭÓ 
recent comments comparing 2ÕÓÓÉÁȭÓ  actions 
in Ukraine to Germany under Adolf Hitler  in 

the 1930s. Translated into  French as Ⱥ Il  est 
ÐÒïÆïÒÁÂÌÅ de ne pas  ÄïÂÁÔÔÒÅ  avec  les 
femmes Ȼ (meaning Ⱥ It  is best not to discuss 
with  women ȻɊȟ his mistranslated remark 

sparked a myriad of indignant reactions, 
including that of 6ÁÌïÒÉÅ Trierweiler,  former  
France's First Lady, who said in a Twitter  

message: 
 

"Happy not having to shake hands with  

0ÕÔÉÎȢȢȢȱȢ The translation error  is explained in 

an article by ,ÉÂïÒÁÔÉÏÎ1 which indicates the 

verb "sporitsya" in Russian has two meanings 
which depend on the context. The translator  

made another serious blunder, explains the 

same French newspaper, when the phrase 

"The weakness is not really the worst  qualities 

in a woman" ("katchestvo" meaning "quality")  

was translated as Ȱ×ÅÁËÎÅÓÓȟ for a woman, is 
not necessarily a ÆÁÕÌÔȱȢ )f the translation of 
these statements has political  and diplomatic 

implications, similar  to the decision to 

represent a country on a map without  giving it  
a name, it  does not mean that other phrases, 
simpler and which are not pronounced in a 

formal context, lack this impact force. Hans 
Vermeer, speaking about the different  
translational action levels (from the surface to 

the depths of human psychology) as well as 
about the ÔÒÁÎÓÌÁÔÏÒȭÓ responsibility  and ethics 
when making decisions, gives the example of 
the rain and its consequences for translation. 
He says: 

 

 
 

1 www.liberation.fr/monde/2014/06/05/poutine-traduction-  
imprecise-ou-veritable-goujaterie_1034276. 

mailto:iulia.mihalache@uqo.ca
http://www.liberation.fr/monde/2014/06/05/poutine-traduction-imprecise-ou-veritable-goujaterie_1034276
http://www.liberation.fr/monde/2014/06/05/poutine-traduction-imprecise-ou-veritable-goujaterie_1034276
http://www.liberation.fr/monde/2014/06/05/poutine-traduction-imprecise-ou-veritable-goujaterie_1034276
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ɍȣɎ imagine a man and a woman, married for 
many years, having their  breakfast. There is 

absolute silence. With some hesitation, the 

man says softly, without  looking at his wife, 
looking at the wall, as if listening to the noises 
outside, "it  is raining." At first  glance, this is 

just information, but it  is actually a phatic act. 
In this situation, the sentence does not seem to 

contain any information, it  seems unnecessary. 
The man knows that the woman knows that it  
is raining. But if we look closer, this sentence is 

an attempt to break the silence. It  may be a 

timid  attempt, not yet a request for help in this 

endeavor. And if we move away from the 

surface of the statement, there is the 

disturbing certainty that we have much more 

to say, that our relationship is dead. And 

perhaps even more profound, deeply inwards, 
the awareness of being self-responsible for 
this situation... [22]  

 
Translating therefore is  not just transferring  

words from one language to another. 
Translation is  a complex phenomenon and a 

social and relational activity  that mobilizes all 
fields of knowledge and practices of a society. 
While philosophers, linguists, humanities 

specialists, scholars or translation 

professionals,  sociologists,  anthropologists 

and ethnologists with  various cultural  
backgrounds and coming from diverse 

geographical areas have questioned what 
translation is, this discussion is beyond the 

scope of the humanities. Translation as 
mediation between cultures and individuals 

lays the foundation for the "society 3.0" [24]  
whose aim is to form actors able to innovate 

through the blending of knowledge, cultures, 
techniques, means of communication and 

thanks to the convergence of technologies, 
actors and skills. 
The translation profession has undergone 
profound changes in recent decades due to 

technological turn  and the integration of 
technology on the map of translation studies, 
the emergence of new translation-related 

professional profiles, the diversification of 
interests for the translation, the increased 
volume of multilingual  communication and the 

weaving of applied research into theory. 
Specialised translation (technical, legal, 
economic, multimedia, medical, software, 
website, etc.) can no longer be taught today 

without  training  students to use the computer- 

aided, translation environments or machine 
translation tools available on the market as 
well as to critically  reflect on the usefulness of 
these tools in specific communicative settings. 
Today, translation students not only learn to 

translate Ȱ×ÏÒÄÓȱȟ they also learn to build their  
social space in which they become specialists 
of multilingual  and  multimedia 

communication and in which they learn to 

develop a range of specialised  skills, 
pragmatic, technological, strategic and 

relational, all required by translation service 

provision. In this new environment 
characterized by rapid technological change, 
the need for digital inclusion, the 

democratization of technology and the need to 

acquire digital  and social skills, translation 

rather defines a social behavior oriented 

towards the ȰÏÔÈÅÒÎÅÓÓȱ and towards a 
communication and collaboration with  the 

others. 
 
In each language activity  (writing,  translation, 
terminology, editing, post-editing, localization, 
adaptation, etc.), research and documentation 

are crucial steps that have an impact on the 

quality of target texts. These steps involve not 
only the mobilization of individual  
documentation techniques and sound 

knowledge of community resources, but also 

the use of effective communication strategies, 
either because the work  is done in teams, or 
because other people need to play a part in the 

process. The "social behavior oriented towards 

the otherness" presupposes a constant 
negotiation of meanings, tools and resources, 
and a dynamic alliance between actors that 
allows others to join the team and accomplish 
specific tasks. Thus, the project will  reflect a 

systemic vision of the translated texts rather 
than disparate individual  visions: 

 
A team is considered to be a collection of 
individuals. They are focused on their  identity  

and their  individual  operation within  a 

territory.  When they feel secure in their  

identity  and territory,  the members of the 

team gradually shift their  energy to the 

processes that affect other members. 
Communicate better, try  to create alliances 
with  1 or 2 people becomes a concern. The 

team members acquire a systemic vision. [19; 
our translation]  
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For example, to understand a technical text 
(which is a type of specialized text), the 

translator will  spend much of his time 

consulting documentary sources or consult 
other experts to acquire the necessary 
expertise to the formulation   in the target 
language (terminology, phraseology, 
expressions, document structure, etc.). 
Bilingual dictionaries are not sufficient since 
they do not include all possible contexts, 
especially the specialized ones. Terminology 

databases may provide equivalents in fields 

other than the one of interest to the translator. 
Other sources may provide equivalents which 

are not much used by specialists. Consulting 
specialised forums and blogs and querying 

other community resources in either the 

source or the target languages could help to 

dispel doubts. Young translators prefer to rely 

on such sources as Google Translate, 
Wikipedia or Linguee (online sources) and use 
less paper sources that require linear reading 

and analysis of texts since free online sources 
ȰÇÉÖÅ immediate answers to ÐÒÏÂÌÅÍÓȱȠ this 
does not mean that they are good answers. In 

fact, Lagarde [7]  notes that "the Internet  has 
marginalized the use and purchase paper 
sources but it  has not necessarily helped 

translators to become experts" (our  

translation). 
 
How could we just limit  our work  to consulting 

Google Translate when translating, for 
instance, the following text, which combines 
specialized information  in the technology field, 
more precisely the electronic home and family 

monitoring  systems area, as well as visual 
meanings, contextual information  and 

interdisciplinary  knowledge? 
 

 

 
[Source: https://sen.se/store/cookie/ ] 

If you try  to use reverse translation with  

Google Translate, by translating the text into a 

target language and retranslating it  back to the 

original language (English), the  result  would 

be the following: 
 

 

 

We notice the machine translation 

system literally  considered the name of the 

product (two  contiguous words: motion + 

cookies), no analysis could be made of the 

image that shows the product and its 

characteristics (resembles a "cookie", part of a 

larger family), the paragraph could not be 

considered in connection with  the whole text 
which also gives information  about, for 
instance, the meaning of the motion cookie 

colours: 
 

 

 

 

 
and the paragraph could not be placed in the 

context of the entire website of the French 

company that  developed the product 
[https://sens.se/ ], whose analysis could give 

the translator  an indication of the 

communication strategy the company used as 
well as about the metaphors and wordplays 

appearing in their  texts. 

https://sen.se/store/cookie/
https://sens.se/
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Of course, Google Translate could not 
understand ȰÃÏÏËÉÅͼ in its both specialised and 
general meanings; if, in the computer science 
field, cookie means ȰȺ a small file or part of a 

file that is stored on the computer of a World 

Wide Web user, that is created  and 

subsequently read by a Web site server, and that 
contains personal user information [such as a 

user identification code, customized 
preferences, or a record of pages visited2 Ȼȟ the 

general word also has  two  other  meanings: 
ȰȺ a small, sweet, baked good [...]3ȱ (this 
meaning is connected to the form of the 

product)  and Ȱa little  girl  : child, sweetheart ɂ 
used usually as an affectionate term  of 
address4ȱ (this meaning is connected to the 
"family ÌÉÎËȱ idea present in the text, the 
magical sensors being connected to the parent 
device, which also gives a nice look and a 

human touch to the device). Google Translate 

could not analyze other websites speaking 
about ȰÓÍÏÏÔÈ ÃÏÏËÉÅÓȱ and their  
characteristics (colour, for instance): 

 

 

 
The machine translation tool analyzed just the 

words, searching for solutions in other Google 
similar  content and it  even managed to 

provide an acceptable translation for the last 
sentence. However, the tool did not  analyse 
the text as a human would do, before 

proposing a translation. For instance, for the 

term ȰÍÏÔÉÏÎ cookie", a translator  - after 
having read several other texts that speak 
about the same concept ɀ could come up with  

a list  of semantic feature that would help him 

understand the concept: 
Functions: 

¶ able to monitor  a variety of factors 
¶ able to wirelessly transmit  data to a central 

hub 
¶ able to store data 

Attributes: 
¶ multiple  sensors 
¶ built -in sensors 

 
 

2  http://unabridged.merriam-webster.com/unabridged/cookie 
3  http://unabridged.merriam-webster.com/unabridged/cookie 
4  http://unabridged.merriam-webster.com/unabridged/cookie 

¶ first  essential members of the ever growing 

Sen.se Mother family 
¶ connected to a parent device 
¶ portable /  mobile 
¶ affixed to objects or people 
¶ autonomous 
¶ multipurpose 
¶ customizable 
¶ each one is assigned with  a specific application 

of the ÕÓÅÒȭÓ choice 
Physical caracteristics: 

¶ discrete 
¶ small 
¶ slick 
¶ colorful 
¶ disk-shaped 

 
A translator could also make connections with  

other fields before proposing a translation. For 
instance, the biology field would allow the 

translator to understand how a living  

organism functions. The concept of "cell", 
defined as "the smallest unit   of life that can 
replicate ÉÎÄÅÐÅÎÄÅÎÔÌÙȱȟ which ȰÍÏÖÅÓ in 
order to find food or escape ÐÒÅÄÁÔÏÒÓȱȟ its 
ȰÃÏÎÎÅÃÔÉÏÎȱ with  the external medium, the 
fact there are ȰÍÏÔÈÅÒ  ÃÅÌÌÓȱ and  ȰÇÉÒÌ ÃÅÌÌÓȱȟ 
the presence of ȰÃÅÌÌȱ in other technology- 
related fields (cell or cellular phone, cell and 

ȰÐÈÏÔÏÃÅÌÌÓ that are sensors that allow you to 
detect ÌÉÇÈÔȱɊ would provide the translator 
with  multiple  semantic links, invisible to the 

automatic translation tool, such as: 
¶ smallest unit  of life Ђ first essential members 
¶ can replicate independently Ђ ever growing 

family 
¶ girl  cell Ђ cookie (a little  girl)  
¶ mother cell Ђ Sense Mother, sense (feeling) of 

belonging 
¶ cells dynamics  Ђ motion, movement 

Finally, the translator could also discover 
cookies can be delivered in "cell carton 

coloured boxes": 
 

 

 

Let us consider a different  specialized text 
coming from  the Microsoft website. The text 
contains several specialized terms that belong 

http://unabridged.merriam-webster.com/unabridged/cookie
http://unabridged.merriam-webster.com/unabridged/cookie
http://unabridged.merriam-webster.com/unabridged/cookie
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to a specific field of knowledge (these terms 

are highlighted): 
 

The Debug Diagnostic Tool (DebugDiag) is 

designed to assist in troubleshooting issues 
such as hangs, slow performance, memory 

leaks or fragmentation, and crashes in any 

user-mode process. The tool includes 
additional debugging scripts focused on 

Internet  Information  Services (IIS) 
applications, web data access components, 
COM+ and related Microsoft technologies. 

 
The debugger service (DbgSvc.exe) performs 

the following tasks: 
V Attach/Detach the host to processes 
V Collect performance monitor  data 
V Implement (TTP ping to detect hangs 
V Inject leak monitor  into running processes 
V Collect debugging session state information  
V Shows the state of each rule defined 

[Source: http://www.microsoft.com/en -  
us/download/details.aspx?id=26798]. 

 
If the translator consults different terminology 

databases (Termium, IATE, TermDat) or 
multilingual  thesauri, he may find that some 
terms are perhaps not listed, that other terms 

are listed in a different  domain, terms are 

listed with  no definition  or their  definition  is 

incomplete. For example, a search for the 

English term ȰÄÉÁÇÎÏÓÔÉÃȱ in the Multilingual  
Thesaurus of the European Union provides no 

record in the domain of the text above;  the 

only record is in the medical science field: 
 
 
 
 
 
 
 
 
 
 
 
 
 

[Source : http://eurovoc.europa.eu/drupal/ ] 

A search for performance monitor in 1ÕÅÂÅÃȭÓ 
Grand dictionnaire terminologique 
[http://www.granddictionnaire.com/ ]  returns 

only one result which belongs to the 

telecommunications field: 

 

 
A search for memory leak in two 

terminological different  sources (Termium,  
www.termium.com and Grand dictionnaire 

terminologique, www.granddictionnaire.com) 
returns two different  French equivalents in the 

same field: 
 

 

 

 

 

 
 
A search for the term PING in the InterActive 

Terminology for Europe database 
[iate.europa.eu/] gives  two  French 

equivalents, both being described as reliable. 

http://www.microsoft.com/en-us/download/details.aspx?id=26798
http://www.microsoft.com/en-us/download/details.aspx?id=26798
http://www.microsoft.com/en-us/download/details.aspx?id=26798
http://eurovoc.europa.eu/drupal/
http://www.granddictionnaire.com/
http://www.termium.com/
http://www.granddictionnaire.com/
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What will  the translator  choose, especially as 
the source term here is HTTP ping for which 

an advanced Google search into French shows 
either that ȰÈÔÔÐ-ÐÉÎÇȱ is a utility  that checks a 
given URL and displays relevant statistics 

[Source : www.clubic.com/telecharger-  
fiche218780-http-ping.html] or "a type of 
ping"? According to Wikipedia (French 

version), ȰÐÉÎÇ is a computer network  tool 
used to test whether a particular   host is 

reachable across an IP ÎÅÔ×ÏÒËȱ (the term is 
borrowed from English). The Microsoft 
Language  Portal 
[www.microsoft.com/Language/en-  
US/Default.aspx],  too,  indicates  ȰÐÉÎÇȱ  is  not 
translated into French: 

 

 

 
 
Termium shows PING is ȰÁ (utility)  program 
used to test reachability of destinations by 

sending them an echo request and waiting for 
a ÒÅÐÌÙȢȱ Several translations into French are 
proposed. Will  the final translation into French 

be ȰÓÏÎÄÅÕÒ ÄȭÁÄÒÅÓÓÅÓ ɉ440ȱ or ȰÐÉÎÇ (TTP"? 

 
 
 

 
The translator must know how to  clearly 

define the scope of the field in which he will  
conduct documentary research. In the case of 
this specialized text, will  the specialised field 

chosen by the translator be: computer 
programs, computer systems, computer science, 
testing and debugging or Information 

technology and data processing? Each of these 
possible decisions to delimit  and structure the 

subject field in a certain way may have an 

impact on the definition  of the term, on its 

context of use and on the proposed equivalent 
in the target language. The translator  could 

ask himself the following  additional questions: 
V (as the tool name (Debug Diagnostic Tool 

(DebugDiag) been translated? A search in the 
Microsoft Language Portal may provide an 
answer. An advanced Google search into 
French might be useful, too (in this case, we 
note the use of the English name in several 
specialized French sites). Finally, a search in 
various concordancers (databases of aligned 
source and target texts, such as  Webitext.ca) 
could provide possible solutions. By doing this 
research, the translator  will  find that the name 
of the tool has not been translated and he may 
decide to either keep the English term in 
French or propose a new name in the target 
language. If the translation work  is done in 
team and the team is using a computer- 
assisted translation tool, the translator  could 
"lock" the translation of the term or create a 
terminology record for the team, so that the 
terminology used by the members of the team 
be consistent throughout the project. 

V If the translator needs to propose a new 
French name for this tool, will  partial  searches 

http://www.clubic.com/telecharger-fiche218780-http-ping.html
http://www.clubic.com/telecharger-fiche218780-http-ping.html
http://www.clubic.com/telecharger-fiche218780-http-ping.html
http://www.microsoft.com/Language/en-US/Default.aspx
http://www.microsoft.com/Language/en-US/Default.aspx
http://www.microsoft.com/Language/en-US/Default.aspx

