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Graphic design is a form of visual communication used for conveying a message to an audience by 

using typography, photography and illustration. In production of graphic design products, paper and 

printing ink/toner are two major elements which have a vital impact to the environment. The concept 

of sustainable design should be considered to reduce the impact of these materials. This study offers a 

new perspective to graphic design discipline in a way that it was discussing the possibilities of 

offering more eco-friendly practices through typography. The aim of this study is to determine the 

limitations of typesetting parameters to reduce the usage of white space in theses which enables to use 

less paper and ink/toner without sacrificing readability comfort. Thesis preparation guideline of 

Graduate Schools of İzmir University of Economics was selected for the test, as a text format which 

has predetermined typesetting parameters. The parameters were adjusted accordingly with the result 

of readability test. In the test, readers’ scores on typesetting samples were used as subjective data 

where they were evaluated with Likert scale and reading time was recorded to be used as an objective 

data. The readability test was measured in two parts; subjective text readability and reading speed. 

The new parameters were compared to the old ones in order to find out paper and ink/toner 

consumption. It is found out that Times New Roman 10 pt. and Calibri Light 10 pt. significantly 

reduce ink/toner consumption up to 38% and paper consumption up to 76%.  
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Grafik tasarım; tipografi, fotoğraf ve illüstrasyon kullanarak bir izleyiciye mesaj iletmek için 

kullanılan görsel bir iletişim şeklidir. Grafik tasarım ürünlerinin üretiminde kâğıt ve baskı 

mürekkebi/toneri çevreye hayati etkisi olan iki ana unsurdur. Sürdürülebilir tasarım kavramı, bu 

malzemelerin etkisini azaltmak için düşünülmelidir. Bu çalışma, grafik tasarım disiplinine yeni bir 

bakış açısı sunmakta ve bu şekilde tipografi ile daha çevre dostu uygulamalar sunmanın olanaklarını 

tartışmaktadır. Bu çalışmanın amacı, okuma rahatlığından ödün vermeden daha az kağıt ve        

mürekkep/toner kullanılmasını sağlamak için tezlerde beyaz boşluk kullanımını azaltmaya yönelik 

dizgi parametrelerinin kullanım sınırlarını belirlemektir. Test için önceden belirlenmiş dizgi 

parametrelerinin bulunduğu bir metin formatı olan İzmir Ekonomi Üniversitesi Enstitüleri Tez 

Hazırlama Rehberi seçilmiştir. Parametreler, okunabilirlik testinin sonucuna göre yeniden 

düzenlenmiştir. Testte, okuyucuların puanladığı dizgi örnekleri öznel veriler olarak kullanılıp, Likert 

ölçeğiyle değerlendirilmiş ve okuma süresi objektif veri olarak kullanılmak üzere kaydedilmiştir. 

Okunabilirlik testi, öznel metin okunabilirliği ve okuma hızı olarak iki kısımda ölçülmüştür. Kâğıt ve 

mürekkep/toner tüketimini bulmak için yeni parametreler eskisi ile karşılaştırılmıştır. Times New 

Roman 10 punto ve Calibri Light 10 punto’nun mürekkep/toner tüketimini % 38'e ve kağıt tüketimini         

% 76'ya kadar önemli ölçüde azalttığı tespit edilmiştir. 

   

 

 

 

Anahtar Kelimeler: Sürdürülebilir Tasarım, Tipografi, Dizgi, Yazı Tipi, Yazı Boyutu, Satır Aralığı 

 

 

 



 

v 

 

 

 

 

 

 

 

 

 

 

 

 

     To the memory of my beloved father... 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

vi 

 

 

 

 
ACKNOWLEDGMENTS 

 

 

 

 I would like to express my sincere appreciation to Prof. Elvan ÖZKAVRUK ADANIR for 

her guidance and insight throughout the research. I would like to extend my sincere thanks to Assoc. 

Prof. Özgen Osman DEMİRBAŞ, Asst. Prof. Alessandro SEGALINI, Asst. Prof. Gökhan MURA, and 

Prof. Dr. Gözde Yazgı TÜTÜNCÜ for their valuable suggestions and comments. Special thanks to all 

the participants who agreed to take the test and share their valuable opinions. I would also like to 

extend my deepest gratitude to my father Mahmut ÇELİKTAŞ, my mother Ülker ÇELİKTAŞ and my 

brother Hasan ÇELİKTAŞ for their support. I would like to express my very great appreciation to my 

wife Selin ÇELİKTAŞ for her endless support and faith in me. I would like to offer my special thanks 

to our lovely cat Azman for being with us all the time. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

vii 

 

TABLE OF CONTENTS 

 

 

 

ABSTRACT ....................................................................................................................................... iii  

ÖZET ................................................................................................................................................. iv 

DEDICATION ................................................................................................................................... v 

ACKNOWLEDGMENTS ................................................................................................................ vi 

TABLE OF CONTENTS .................................................................................................................. vii 

LIST OF TABLES ............................................................................................................................ ix 

LIST OF FIGURES .......................................................................................................................... xii 

LIST OF ABBREVIATIONS ........................................................................................................... xiii 

CHAPTER 1 

1. INTRODUCTION ......................................................................................................................... 1 

    1.1. Problem Definition ................................................................................................................... 1 

    1.2. Aim of the Study ...................................................................................................................... 1 

    1.3. Structure of the Study ............................................................................................................... 2 

CHAPTER 2 

2. SUSTAINABILITY ON TYPOGRAPHY .................................................................................. 3 

    2.1. Sustainable Design ................................................................................................................... 3 

    2.2. Typography .............................................................................................................................. 5 

         2.2.1. Typesetting Parameters .................................................................................................... 6 

         2.2.2. Readability and Legibility ................................................................................................ 8 

    2.3. Sustainable Design Practices on Typography .......................................................................... 9 

CHAPTER 3 

3. TYPESETTING PARAMETERS IN THE THESIS PREPARATION GUIDELINES  

    REGARDING THE GRADUATE SCHOOLS OF SOCIAL SCIENCES ............................... 11 

    3.1. Evaluation of Typesetting Parameters in the Thesis Preparation Guidelines Regarding the  

           Graduate Schools of Social Sciences in Turkey ....................................................................... 11 

    3.2. Evaluation of Typesetting Parameters in the Thesis Preparation Guidelines Regarding the    

           Graduate Schools of İzmir University of Economics ............................................................... 15 

CHAPTER 4 

4. ANALYSIS OF SUBJECTIVE TEXT READABILITY AND READING SPEED ................ 20 

    4.1. Methodology ............................................................................................................................ 20 

         4.1.1. Data Collection and Experimental Design ....................................................................... 20 

         4.1.2. Data Analysis and Findings .............................................................................................. 22 

                4.1.2.1. Multiple Response Questions Analysis with Frequencies, Cochran’s Q                                              

                             and McNemar Test ................................................................................................. 22 

                4.1.2.2. Subjective Text Readability Analysis with Paired Samples T-Test ....................... 29 

                4.1.2.3. Subjective Text Readability Analysis with One-Way ANOVA and Post-Hoc Test . 32 

                4.1.2.4. Reading Speed Analysis with Friedman and Wilcoxon Signed-Rank Test ............ 33 

                4.1.2.5. Descriptive Statistics of Subjective Text Readability and Reading Speed ............. 37 

    4.2. Results ...................................................................................................................................... 41 



 

viii 

 

CHAPTER 5 

5. INK/TONER AND PAPER CONSUMPTION TESTS ON SELECTED TYPESETTING  

    PARAMETERS ............................................................................................................................. 43 

    5.1. Ink/Toner Consumption Test.................................................................................................... 43 

    5.2. Paper Consumption Test .......................................................................................................... 44 

CHAPTER 6 

6. CONCLUSION  ............................................................................................................................. 48 

BIBLIOGRAPHY ............................................................................................................................... 52 

APPENDICES .................................................................................................................................... 55 

Appendix A: Readability Test ............................................................................................................. 55 

Appendix B: Readability Test’s Answer Sheet ................................................................................... 72 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

ix 

 

LIST OF TABLES 

 

TABLE 

 

1. Global Paper Consumption (Million tonnes by year) ...................................................................... 4 

2. Typefaces and Type Sizes Requested in the Thesis Preparation Guidelines of the Graduate 

    Schools of Social Sciences in Turkey ............................................................................................. 11 

3. Leading Spaces Requested in the Thesis Preparation Guidelines of the Graduate Schools of  

    Social Sciences in Turkey ............................................................................................................... 12 

4. Single or Double Sided Print Requested in the Thesis Preparation Guidelines of the Graduate  

    Schools of Social Sciences in Turkey ............................................................................................. 12 

5. Space Between The Paragraphs Requested in the Thesis Preparation Guidelines of the Graduate  

    Schools of Social Sciences in Turkey ............................................................................................. 13 

6. Left Margin Measurements Requested in the Thesis Preparation Guidelines of the Graduate  

    Schools of Social Sciences in Turkey ............................................................................................. 13 

7. Right Margin Measurements Requested in the Thesis Preparation Guidelines of the Graduate  

     Schools of Social Sciences in Turkey ............................................................................................ 14 

8. Top Margin Measurements Requested in the Thesis Preparation Guidelines of the Graduate  

     Schools of Social Sciences in Turkey ............................................................................................ 14 

9. Bottom Margin Measurements Requested in the Thesis Preparation Guidelines of the Graduate  

     Schools of Social Sciences in Turkey ............................................................................................ 15 

10. Total Use of Typeface and Type Size in IUE Theses ................................................................... 16 

11. Type Sizes Selected by the Students of the Graduate Schools of IUE .......................................... 17 

12. Typefaces Selected by the Students of the Graduate Schools of IUE ........................................... 17 

13. Times New Roman/Times Typeface’s Type Sizes Selected by the Students of the Graduate  

       Schools of IUE ............................................................................................................................. 18 

14. The Percentage of Students Used Times New Roman/Times Typeface with 12 Point Type Size  

       in the Graduate Schools of IUE .................................................................................................... 18 

15. Extra Space Between the Paragraphs of the Graduate Schools of IUE’s Theses .......................... 19 

16. Case data for the first question “Where will you take notes while reading master/doctorate  

       thesis?” ......................................................................................................................................... 22 

17. Frequencies on the first question’s answers “Where will you take notes while reading  

       master/doctorate thesis?” .............................................................................................................. 22 

18. Frequencies of the first question’s answers regarding response count .......................................... 23 

19. Case data for the second question’s answers “If your answer is “On thesis page” on the first  

       question, where will you take notes on thesis page?” .................................................................. 23 

20. Frequencies on the second question’s answers “If your answer is “On thesis page” on the first   

      question, where will you take notes on thesis page?” ................................................................... 23 

21. Frequencies of the second question’s answers regarding response count ..................................... 24 

 



 

x 

 

22. Case data for the third question “Do you think printing master/doctorate thesis double-sided,  

      make it harder to read?” ................................................................................................................ 24 

23. Frequencies on the third question’s answers “Do you think printing master/doctorate thesis  

      double-sided, make it harder to read?” .......................................................................................... 24 

24. Frequencies of the third question’s answers regarding response count ......................................... 24 

25. Cochran’s Q test on the first question’s answers “Where will you take notes while reading  

      master/doctorate thesis?  ............................................................................................................... 25 

26. Cross tabulation of the first question’s answers ............................................................................ 26 

27. McNemar test on the first question’s answers “ Where will you take notes while reading  

       master/doctorate thesis? ............................................................................................................... 27 

28. Cochran’s Q test on the second question’s answers “If your answer is “On thesis page”  

       on the first question, where will you take notes on thesis page?” ................................................ 27 

29. Cross tabulation of the second question’s answers ....................................................................... 28 

30. McNemar test on the second question’s answers “If your answer is “On thesis page” on the first  

       question, where will you take notes on thesis page?” .................................................................. 28 

31. Cross tabulation of the third question’s answers ........................................................................... 29 

32. McNemar test on the third question “Do you think printing master/doctorate thesis  

      double-sided, make it harder to read?” .......................................................................................... 29 

33. Paired samples statistics on subjective text readability score of combined mean of parameters 

      of typefaces ................................................................................................................................... 30 

34. Paired sample t-test results on subjective text readability score of combined mean of parameters 

      of typefaces ................................................................................................................................... 30 

35. Paired samples statistics on subjective text readability score of combined mean of parameters 

      of typeface classifications ............................................................................................................. 31 

36. Paired sample t-test results on subjective text readability score of combined mean of parameters  

       typeface classifications ................................................................................................................. 31 

37. Paired samples statistics on subjective text readability score of combined mean of parameters  

      of leading spaces ........................................................................................................................... 31 

38. Paired sample t-test results on subjective text readability score of combined mean of parameters  

      of leading spaces ........................................................................................................................... 31 

39. Descriptive of one-way ANOVA test on age groups and subjective text readability score of  

      12 point type size .......................................................................................................................... 32 

40. One-way ANOVA results on age groups and subjective text readability score of combined 

       mean of parameters of type sizes ................................................................................................. 32 

41. Post-hoc Tukey analysis of one-way ANOVA results between age groups and subjective text  

       readability ..................................................................................................................................... 33 

42. Significant results of Post-hoc Tukey analysis of one-way ANOVA results between age groups   

      and subjective text readability score of 12 point type size ............................................................ 33 

43. Friedman test on reading speed (wpm) of combined mean of parameters of typefaces ................ 34 

 



 

xi 

 

44. Wilcoxon signed ranks test on reading speed (wpm) of combined mean of parameters of  

       typefaces ....................................................................................................................................... 35 

45. Significant results Wilcoxon signed ranks test on reading speed (wpm) of combined mean of  

       parameters of typefaces ................................................................................................................ 36 

46. Wilcoxon signed ranks test on reading speed (wpm) of combined mean of parameters of  

       leading spaces ............................................................................................................................... 36 

47. Wilcoxon signed rank test on reading speed (wpm) of combined mean of parameters of 

       typeface classifications ................................................................................................................. 37 

48. Mean, median and standard deviation of subjective text readability and reading speed (wpm)   

      regarding typeface ......................................................................................................................... 38 

49. Mean, median and standard deviation of subjective text readability and reading speed (wpm)  

       regarding type size and leading .................................................................................................... 39 

50. Mean, median and standard deviation of subjective text readability and reading speed (wpm) of  

      score four regarding typeface ........................................................................................................ 40 

51. Mean, median and standard deviation of subjective text readability and reading speed (wpm) of  

      score four regarding type size and leading .................................................................................... 40 

52. Mean, median and standard deviation of subjective text readability and reading speed (wpm) of      

       selected typefaces ......................................................................................................................... 42 

53. Ink consumption of selected typefaces compared to Times New Roman 12 pt. with typeface and  

       type size adjustments .................................................................................................................... 44 

54. Paper consumption of selected typefaces compared to Times New Roman 12 pt. 1.5 leading space   

       regarding typeface, type size, leading and margin adjustments ................................................... 44 

55. Paper consumption of selected typefaces compared to Times New Roman 12 pt. 2 leading space  

       regarding typeface, type size, leading and margin adjustments ................................................... 45 

56. Paper consumption of selected typefaces compared to Times New Roman 12 pt. 1.5 leading space  

       regarding typeface, type size, leading and margin adjustments with extra spaces removed. ....... 45 

57. Paper consumption of selected typefaces compared to Times New Roman 12 pt. 2 leading space  

       regarding typeface, type size, leading and margin adjustments with extra spaces removed. ....... 46 

58. Paper consumption of selected typefaces compared to Times New Roman 12 pt. 1.5 leading space  

       regarding typeface, type size, leading and margin adjustments with extra spaces removed and    

       double-side printed. ...................................................................................................................... 46 

59. Paper consumption of selected typefaces compared to Times New Roman 12 pt. 2 leading space  

       regarding typeface, type size, leading and margin adjustments with extra spaces removed and  

       double-side printed. ...................................................................................................................... 47 

60. Paper and ink consumption of selected typefaces comparison of Times New Roman 12 pt. with  

      1.5 and 2 leading spaces to the selected typefaces regarding typeface, type size, leading and   

       margin adjustments with extra spaces removed and double-side printed. .................................... 49 

 

 

 

 



 

xii 

 

LIST OF FIGURES 

 

FIGURE 

 

1. Ecofont typeface sample ................................................................................................................. 9 

2. Ryman Eco typeface sample ........................................................................................................... 9 

3. Inksaver typeface sample ................................................................................................................ 9 

4. Preton’s pixel optimizer technology explanation ............................................................................ 10 

5. Re-Nourish Project Calculator print project example. .................................................................... 10 

6. Test Environment. ........................................................................................................................... 21 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

xiii 

 

LIST OF ABBREVIATIONS 

 

 

 

ASYMP SIG   Asymptotic Significance 

CM  Centimeter 

IUE  İzmir University of Economics 

KG                               Kilogram 

M    Mean 

MDN   Median 

PT    Point 

SD    Standard Deviation 

SIG   Significance 

STD    Standard 

WPM  Words Per Minute 

 

 



 

1 

 

CHAPTER 1 

 

 

INTRODUCTION 

 

 

1.1. Problem Definition 

Graphic design is a form of visual communication used for conveying a message to an audience by 

using typography, photography and illustration. In the production of graphic design products, there are 

two major elements used in printing process; paper and printing ink/toner which have a vital impact to 

the environment. In order to reduce the impact of these materials, the concept of sustainable design 

should be considered in graphic design field. Unfortunately, there have not been enough studies done 

regarding sustainable design in graphic design discipline.  

 The word “Sustainability” has become very popular nowadays because of global warming 

concerns. It is a concept which affects most of the fields such as agriculture, healthcare, design, etc. 

The concept of sustainable development has been spreading all over the world. 

 In printed media, graphic design products such as multiple page designs have become 

everyday objects and these have been increasing day by day. Creating more multiple page designs 

such as magazines, brochures or newspapers means consuming more paper, ink and toner. Therefore, 

uncontrolled consumption has been enormously increasing and the ecological balance has been 

disrupted by the consumption of natural resources, increase of greenhouse gases and solid waste.  

On the other hand, digital media has been used frequently in graphic design for spreading out the 

content by the development of technology. While printed media consumes paper, printing ink and 

toner, digital media/devices consume energy generated from fossil fuels and causes electronic waste 

(Benson & Perullo 2017, p. 31). 

 Typographic practices that support sustainable approaches would be one of the solutions 

for sustainability in printed media because it is possible to reduce the amount of white space being 

used in the text documents by adjusting typesetting parameters. Moreover, paper, printing ink and 

toner consumption have been increased by the usage of typesetting parameter values in default 

settings. Users should adjust typesetting parameter values in text documents so that paper, printing ink 

and toner consumption could be reduced. On the other hand, some of the text mediums such as thesis 

preparation guidelines, conference papers and academic papers have predetermined typographical 

arrangements. Thesis preparation guidelines are one of the example text that have predetermined 

parameters to show the effect of changing typographical parameters into more sustainable version.  

 

1.2. Aim of the Study  

The aim of this study is to determine the limitations of typesetting parameters without sacrificing 

readability comfort in order to reduce usage of white space in theses which enables to use less paper, 

ink and toner by testing the readability performance of them with multiple combinations. This study 

offers a new perspective to graphic design discipline in a way that it was discussing the possibilities of 

offering more eco-friendly practices through typography.  

 Furthermore, it has been found out that there have not been enough tests applied to 

measure multiple typesetting parameters considering readability comfort. Typographic tests were done 
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mostly on healthcare field with medical concern such as patients who have low vision rather than 

sustainability concern. Sustainability and sustainable design were the main concerns of this study. 

Therefore, the research questions of the thesis were;  

 Is it possible to reduce usage of paper, ink and toner by adjusting typesetting parameter 

values without sacrificing readability comfort? 

 What are the ways of occupying less space in theses? 

 Which typesetting parameters could be adjusted in thesis preparation guidelines for reducing 

the use of paper and ink/toner? 

 What are the minimum/optimum values of typesetting parameters without losing readability 

of the thesis? 

 As a result, a test that includes multiple typesetting parameter combinations such as 

typeface, type size and leading was prepared. The aim of this test was to figure out the best typesetting 

parameter combinations which uses less pages and less printing ink/toner, but not sacrificing from 

reading comfort.  

 

1.3. Structure of the Study 

The thesis was constructed of six chapters. These are introduction, sustainability on typography, 

typesetting parameters in the thesis preparation guidelines regarding the graduate schools of social 

sciences, analysis of subjective text readability and reading speed, ink/toner and paper consumption 

tests on selected typesetting parameters, and conclusion. 

 In Chapter 2, the concept of sustainability and sustainable design were discussed. 

Typography was described regarding two issues; typesetting parameters and readability and legibility. 

The terms of typesetting, typeface, type size and leading were defined under the topic of typesetting 

parameters. The difference between readability and legibility were also explained. Thereafter, 

sustainable design practices on typography were mentioned. 

 In Chapter 3, typesetting parameters in the thesis preparation guidelines regarding the 

graduate schools of social sciences were explained in two sections that were Evaluation of Typesetting 

Parameters in the Thesis Preparation Guidelines Regarding the Graduate Schools of Social Sciences in 

Turkey, and Evaluation of Typesetting Parameters in the Thesis Preparation Guidelines Regarding 

İzmir University of Economics, Graduate Schools of Social Sciences. 

 In Chapter 4, analysis of subjective text readability and reading speed were evaluated in 

two sections which were methodology and results. Methodology of the analysis was explained in two 

sections. The first section is data collection and experimental design, and the second section is data 

analysis and findings. Data analysis and findings were explained in five topics that are multiple 

response questions analysis with frequencies, Cochran’s Q and McNemar test, subjective text 

readability analysis with paired samples t-test, subjective text readability analysis with one-way 

ANOVA and post-hoc test, reading speed analysis with Friedman and Wilcoxon signed-rank test, and 

descriptive statistics of subjective text readability and reading speed. 

 In Chapter 5, ink/toner and paper consumption tests on selected typesetting parameters 

were evaluated and discussed in two sections.  
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CHAPTER 2 

 

 

SUSTAINABILITY ON TYPOGRAPHY 

 

 

2.1. Sustainable Design 

The term “sustainability” was first introduced and conceptualized in a report called Our Common 

Future, also known as the Brundtland Report by The World Commission for Environment and 

Development in 1987. It was defined as “Sustainable development is a development that it meets 

the needs of the present without compromising the ability of future generations to meet their own 

needs” (WCED, 1987). After that, the largest international conference “the Earth Summit” by the 

United Nations Conference on Environment and Development organized in Rio de Janeiro in 

1992 which aim was to determine the principles of an agenda in order to take actions for 

sustainable development in the future (Elliott 2006, p. 8). The idea of sustainability took serious 

attention from all over the world. As a result, questions were raised about relationship between 

society and environment.  

 The very first definition of sustainability was about “the responsibility of present 

generations to future generations” rather than environmental concerns (Vezzoli & Manzini 2008, 

p. 4). While the first definitions were not mentioning environmental concerns, later definitions 

were essentially about environment. Also, the term combined with other terms such as design, 

environment, etc. that led to expand the idea with other notions overtime. Papanek (1971, p. 

xxvi) stated that “In all pollution, designers are implicated at least partially”. Designers are the 

decision makers in design process so they are partially responsible for the environmental issues. 

In decision-making process, designers should think about environmental effect of their choices 

and address more eco-friendly design solutions. In addition, the environmental and ecological 

impact of design products should be assessed and debated extensively within a more profound 

comprehension of nature (Papanek 1995, p. 48). Victor Papanek expressed the interaction 

between ecology, human life and design, and the role of design between them as:  

 

Ecology and the environmental equilibrium are the basic underpinnings of all 

human life on earth; there can be neither life nor human culture without it. Design is 

concerned with the development of products, tools, machines, artefacts and other 

devices, and this activity has a profound and direct influence on ecology. The design 

response must be positive and unifying. Design must be the bridge between human 

needs, culture and ecology (Papanek 1995, p. 29). 

 

According to McLennan (2004, p. 4) “Sustainable design is a design philosophy that 

seeks to maximize the quality of the built environment, while minimizing or eliminating negative 

impact to the natural environment”. Main objectives of sustainable design were to reduce the 

negative impact of products to the natural environment and design with considering 

environmental impact. Dougherty (2008, p. 14) remarked that “Green graphic design, is first and 

foremost, about using the power of design to shift the status quo toward sustainable solutions”.   
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It could be said that it is designing with considering environment and ecology such as avoiding 

usage of hazardous material such as petroleum ink, and reducing the use of products that made of 

natural resources such as paper.  

The two major elements of printing process of graphic design products are paper and 

printing ink/toner which have a vital impact to the environment. Paper production is the one of the 

most energy consuming process that produces air and water pollution, and solid waste. The popularity 

of digital devices such as tablets, smartphones and e-book readers, and extensive usage of digital 

media such as e-books were not aid enough to decrease paper consumption (Sherin 2008, p. 40). 

Global paper consumption increased over the years (Table 1). In 2016, globally more than 400 million 

tonnes of paper were consumed and the global average of paper consumption per person was 55 kg. 

(FAO, 2018). Minimizing the use of paper would decrease paper production from tree fibers, prevent 

deforestation, which affects habitat and ecosystem and causes climate change, reduce energy and 

water consumption, protect and aid to the remaining forests to remove carbon dioxide from the 

atmosphere. (Jedlicka 2010, p. 260) Instead of using wood-based paper, tree-free papers, such as 

papers made from kenaf, wheat, sugarcane, hemp, oat and rice or alternative papers made from 

bamboo, bulrush and mulberry, would be a more environmentally friendly choice of paper in printing 

process. (Jedlicka 2010, p. 290) 

 

Table 1: Global Paper Consumption (Million tonnes by year) (FAO, 2018) 

 
 

 Printing ink and toner are the second elements of printing process of graphic design 

products. Printers in Europe have consumed more than one million metric tonnes of ink each year 

(Eupia, 2018). Petroleum-based and solvent-based inks have mainly used with inkjet printer 

cartridges. These are the most harmful inks that contain high level of VOCs (Volatile Organic 

Compounds) and highly toxic heavy metals such as barium, cooper, zinc etc., which are hazardous to 

the environment and health of humans, animals and plants by causing air pollution (Sherin 2008, p. 

68; Jedlicka 2010, p. 316; Bullock & Walsh 2013, p. 102). Therefore, soy-based ink, vegetable-based 

ink and agri-based ink, which contains low level of VOCs, would be a more eco-friendly choice of ink 
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in printing process (Sherin 2008, p. 70; Jedlicka 2010, p. 316; Bullock & Walsh 2013, pp. 104-105). 

Toner cartridges used in laser printers, are composed of toner powder which contains high amount of 

polymers (55-85%), carbon black (10%) and fillers (5%) such as ferrite and silicon dioxide (Pirela, et 

al., 2015). The number of experiments that had been done shows that these materials became 

hazardous by spreading particles to the air when they are exposed to heat during printing process 

(Castellano, et al., 2012; Pirela, et al., 2015). As a consequence, these materials are hazardous to the 

environment, the health of humans and animals by air pollution. In addition, approximately 375 

million empty toner and ink cartridges are thrown away to disposal areas in the USA every year and 

these are made of engineering grade polymer that degrade up to 1000 years (Vasudevan, et al., 2012). 

Furthermore, decomposition of plastics pollutes air and cause climate change with release of toxic 

gases into the atmosphere (Verma, et al., 2016). 

 Benson & Perullo (2017, p. 105) mentioned the popular phrase of 1970’s the three r’s of 

sustainability which are “Reduce, Reuse and Recycle”. They argued that although recycling is the 

most promoted environmentally friendly act, reduce act should be the one which highlighted more out 

of the three r’s (Benson & Perullo 2017, p. 105). To reduce the use of materials means reducing the 

usage of natural resources, waste and negative environmental impact to the earth. Therefore, the focus 

of the thesis is essentially about the reduction of the use of paper, printing ink and toner by means of 

typography. 

 

2.2. Typography 

The history of typography has begun from the invention of the alphabet around 1500 BCE 

through the invention of movable type printing press around 1455 CE and continued to the digital 

era (Rabinowitz 2006, pp. 3-10). Before the digital era, letters had been printed with movable 

type printing press that used movable components such as engraved metal letters invented by 

Johannes Gutenberg in 1455 (Rabinowitz 2006, p. 10). While printing started with movable 

types, it was a slow process since engraved metal letters should be arrange by hand. Around 1838 

CE, type-casting machine which set type faster, were invented by David Bruce (Rabinowitz 2006, 

p. 21). Typesetting technologies developed by other inventors; first linotype machine, which 

allow to set lines of type by using keyboard, invented by Ottmar Mergenthaler in 1886 and then 

Monotype machine, which set letters by using the sequence of punched perforated paper tape via 

keyboard, invented by Tolbert Lanston in 1894 (Rabinowitz 2006, p. 21). The process of setting 

type had become faster and less time consuming by the means of these machines. Art movements 

such as Arts and Crafts and Art Nouveau which began in the late 19 th century pave the way to the 

evolution of typography as an art form. 

    In the 20th century modern art movements, Expressionism, Plakatstil Futurism, 

Dadaism, De Stijl, Constructivism, Bauhaus, Art Deco, The New Typography, Figurative 

Typography, Revivalism and Eclecticism, Psychedelic Art, Punk, Fuse Magazine and 

Experimental Typography, Deconstruction and Grunge Style had been raised up and criticized, 

experimented, defined, redefined and shaped art and typography (Rabinowitz 2006, pp. 22-35). 

Furthermore, in the mid-20th century Lumitype, a phototypesetting machine that set type by using 
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a computer with a keyboard connected to the photographic unit, invented by Rene Higonnet and 

Louis Moyroud (Haley et al. 2012, p. 22). In the late 20th century, personal computers and dot-

matrix printers were introduced for the personal use.  

   In 1984, post-script font format was released by Adobe which was the universal 

printing language format and compatible with a number of devices produced by various 

manufacturers (Rabinowitz 2006, p. 39). The release of post-script font format paves the way to 

the digital typesetting (Haley et al. 2012, p. 26). Corporations such as Monotype and Adobe 

began to digitize typefaces (Heller & Meggs 2001, p. 56). The design of typefaces with multiple 

type styles and type sizes were become practical with the aid of computers and softwares in the 

digital era.  

   Morison (1951, p. 5) who was a famous British typographer and designer of the 

Times Roman typeface, defined typography as “arranging the letters, distributing the space and 

controlling the type as to aid to maximize the reader’s comprehension of the text”. Also, 

Rabinowitz (2016, p. 1) pointed out that typography was “the study, use and design of sets of identical 

repeated letterforms”. In addition, Tomisa, Vusic and Milkovic (2013, p. 905) described 

typography as the science of type, the art of using letters, creating and adjusting type functionally 

and selecting proper typeface. 

   Bringhurst (2004, p. 17) stated that typography was the visual form of language. One 

of the important principles of typography was legibility and the other was living energy of the 

page such as feelings (Bringhurst 2004, p. 17). Moreover, Ambrose and Harris (2003, p. 57) 

remarked that typography gives a visual form to a written idea. They said that “Typography can 

produce a neutral effect or rouse the passions, symbolise artistic, political or philosophical 

movements or express the personality of a person or an organization” (Ambrose and Harris 2003, 

p. 57). It could reflect the idea or feeling of the text by the means of visual form of type.   

   It could be said that typography consists of choosing right typeface and type size, 

arranging space between letters, words, lines and paragraphs, and designing layout of the page 

considering all of these selections and adjustments in such a way that it would enhance regular text 

into a more readable and legible one. Therefore, it would provide a comfortable reading, an easier 

navigation of the text without confusion and a more pleasing reading experience for the reader. 

 

      2.2.1. Typesetting Parameters 

Typesetting is a term used for defining the production and set of type (Labuz, 1988). Methods of 

typesetting are divided into four categories; hand composition, machine composition, phototypesetting 

and digital typesetting. In the mid-fifteenth century, type was set by hands, in the late nineteenth 

century typesetting machines were developed to set type, in the mid-1960s typesetting machines were 

replaced with phototypesetting machines that used negative films instead of metal molds and since the 

end of 1980s, digital typesetting has been used to set type more effectively (Craig & Scala, 2006; 

Carter, et al., 2015). 

 Labuz (1988, p. 133) stated that typeface, type size, leading, line length, letterspacing and 

wordspacing were six important typesetting parameters. Moreover Tinker (1940, p. 156) listed ten 
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typographical factors that influence legibility of print, which were typeface, type size, leading, line 

width, type form, margins, color of print and backgrounds, columnar arrangement, space between 

columns, and paper surface. In order to reduce the use of paper and ink/toner, the reduction of space 

and the mass of letters on paper are important factors. Therefore, typeface, type size and leading 

parameters were selected for the readability test of this study. 

 Typeface is defined as “collection of characters, letters, numerals, symbols and 

punctuation, which have the same distinct design” (Ambrose & Harris 2006, p. 56). Felici (2012, p. 

29) also remarked that typefaces are “designed to work together like the parts of a coordinated outfit”. 

Furthermore, typefaces are categorized under four categories which are Roman, Gothic, Script and 

Block letter (Sanders & McCormick, 1992). Roman is the category for serif typefaces; Gothic is for 

sans-serif typefaces; Script is for typefaces that imitate handwriting and Block letter (or Blackletter)  

is for typefaces that are adapted from German manuscript lettering (Ambrose & Harris, 2003). 

Moreover, type style is the term used for describing a modified version of the typeface such as italic, 

bold, light, condensed, expanded, etc. (Graham, 2005; Rabinowitz, 2006).  

 Type size is described as “the vertical size of the body of a character including the space 

above and below its strokes” (Ambrose & Harris, 2003, p. 58). Type sizes are split into two groups; 

text sizes and display sizes. 5 pt. to 14 pt. type sizes are considered as text type for general reading, 

while 16 pt. to 72 pt. are considered as display type for headlines (Kunz, 2002; Craig & Scala, 2006; 

Tselentis, 2011). In addition, Strizver (2006) pointed out that using type sizes smaller than 9 pt. or 

larger than 14 pt. makes long texts harder to read. The x-height refers to the height of the lowercase 

letter without ascenders and descenders (Craig & Scala, 2006). According to Craig (1990), it is “the 

visual impact of the type size”. The x-height of the typefaces are different from each other, therefore 

typefaces look smaller or larger at the same point size (Craig, 1990; Kunz, 2002; Ambrose & Harris, 

2005; Strizver, 2006). 

 Leading or line spacing is the term used to indicate “the amount of vertical space between 

lines of type, measured from baseline to baseline” (Eckersley, et al. 1994, p. 59). It is measured with 

points in graphic design/desktop publishing softwares such as Adobe Photoshop, Adobe InDesign or 

Adobe Illustrator that offers precise leading adjustments. On the other hand, most of the word 

processing softwares such as Microsoft Word use predetermined measures such as single space, one 

and a half or double space which has limited leading adjustments (Strizver, 2006). On the other hand, 

graphic design/desktop publishing softwares have been adding 20 percent of the type size as a default 

leading (Strizver, 2006; Harkins, 2010; Tselentis, 2011). Moreover, it should be noted that adding too 

much space or less space can reduce readability. Therefore, designers should decide appropriate 

leading settings by their experience (Solomon, 1994; Bosler, 2012). 

 Moreover, margins are defined as “the white space between the printed matter and the 

edge of a page” (Eckersley, et al., 1994). There are four margins in a page layout; top, bottom, inside 

and outside margin. Cullen (2012, p. 129) defined margins in three different ways, she said that 

margins define “the active compositional area where typographic elements dwell”, they are “a buffer 

between live content and format edges”, and they “deliver essential white space (or breathing room) 

that frames layouts and directs the eye to positive areas.” 
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 Consequently, it has been thought that typeface, type size and leading parameters would 

serve better for the purpose of the thesis because they would reduce space and the mass of letters on 

paper more than the others. Margins were fixed to a specific measurement in order to use more space 

of the page. In addition, all of these three parameters were easily accessible and changeable in word 

processing softwares such as Microsoft Word and could be intervened through them. These 

parameters could be considered to be the best fit for the purpose of sustainable practices.  

 

      2.2.2. Readability and Legibility 

Readability and legibility are two terms used to describe “the functional aspects of a type design” in 

typography (Tracy 1986, p.31). While these terms are generally used as if they were the same 

meaning, they refer to two different aspects of type (Tracy, 1986; White, 2005; Strizver, 2006; 

Harkins, 2010; Haley, et al., 2012; Bosler, 2012). Legibility were defined by Tracy (1986, p. 31) as 

“the quality of being decipherable and recognisable…the clarity of single characters” and readability 

as “the quality of visual comfort - an important requirement in the comprehension of long stretches of 

text”. Moreover, Rabinowitz (2006, p. 173) remarked that “legibility refers to the ease with which a 

reader recognise and differentiate between letterforms” and “readability refers to how easily a page of 

text can be read and navigated”. 

 Legibility is related with the design of the typeface by its characteristics such as counters, 

stroke contrast, x-height, serifs, character shapes and type weight that affects recognition of 

letterforms and able to differentiate one letterform from another (Ambrose & Harris, 2006; Strizver, 

2006; Bosler, 2012). Readability is associated with the arrangement of the type that involves 

determining a typeface, type size, type style, alignment of the text, case, line length, leading, word 

spacing, tracking and kerning (Strizver 2006; Bosler, 2012). In addition, White (2005, p. 131) 

explained that “legibility is micro-typography: it applies to component parts like letter, words and 

lines of type.” He discussed that “readability is macro-typography: it applies to the overall reading 

experience” (White 2005, p. 131). 

 Furthermore, Rabinowitz (2016, pp. 174-185) mentioned about the factors that affect 

legibility as style of a typeface; familiarity, serif vs. sans-serif, type styles, color and value, 

typographic color, texture of type, size, shape of type; stroke weight, contrast, set width, point size, 

background; contrast between text and background, texture of background and surface. He pointed out 

the factors that affect readability as typeface selection, arrangement of letterforms; alignment, 

measure, widows and orphans, use of negative spaces in a layout; letter spacing, tracking, kerning, 

word spacing and leading (Rabinowitz 2016, pp. 186-193). On the other hand, a legible typeface could 

become unreadable with weak typesetting adjustments whereas a less legible typeface could become 

more readable with the right adjustments (Craig & Scala, 2006; Strizver, 2006; Bosler, 2012).  

 While readability and legibility are two separate terms, both are connected and influenced 

by each other through typographic adjustments. In order to achieve a well-designed typography, 

typesetting should be set precisely with regarding legibility and readability. In the thesis, the different 

typesetting adjustments were applied to the readability test and then, readability and legibility of the 

texts were evaluated.  
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2.3. Sustainable Design Practices on Typography 

There are couple of typeface designs and softwares that reduce ink consumption have been used for 

sustainable design practices regarding typography. These practices are primarily focused on reducing 

ink usage rather than paper. Ecofont software, Ryman Eco typeface, Inksaver typeface, PretonSaver 

software, and Re-Nourish Project Calculator could be considered as sustainable design practices on 

typography. 

 Ecofont is a software that converts all letters of the document to an ink-saving version by 

making tiny holes in letters. It supports Arial, Calibri, Tahoma, Times New Roman and Verdana 

typefaces. The company claims that ecofont reduces ink consumption up to 50% (Ecofont B.V., 2017) 

(Figure 1). 

 

Figure 1: Ecofont typeface sample 

Source: https://www.ecofont.com 

 Ryman Eco is a typeface designed by Monotype type director Dan Rhatigan. He claims 

that it reduces up to 33% of ink consumption compared to standard fonts. He says that, it is a typeface 

design that “minimize the surface area of every letter, but basically it is a font that tries to save ink by 

producing the illusion of fully-filled letter when it is not” (Rhatigan, 2014) (Figure 2). 

 

Figure 2: Ryman Eco typeface sample 

Source: https://rymaneco.co.uk 

 Inksaver is a typeface designed to reduce ink usage. It has been claimed that Inksaver 

typeface reduces up to 40% of ink consumption. The designer says; “My approach was to effectively 

pixilate the font by changing it from solid black to a grid pattern of about half black and half white 

squares, rather like a half-toned lithograph” (InkSaver Font, 2014) (Figure 3). 

 

Figure 3: Inksaver typeface sample  

Source: http://www.fontcraft.com/fontcraft/save-ink-with-our-free-inksaver-font 
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 PretonSaver is a software that reduces ink/toner consumption. It uses a unique technology 

called pixel optimizer that “uses advanced algorithms to identify and delete wasteful overlapped 

pixels” (Preton, 2005). The company claims that it reduces up to 35% of ink/toner usage (Figure 4). 

 

Figure 4: Preton’s pixel optimizer technology explanation  

Source: https://www.preton.com/pretonsaver_home.asp 

 Re-Nourish Project Calculator is an online software application that helps minimizing 

paper consumption by giving paper saving advices of the print projects that are printed with offset or 

digital printing (Benson & Perullo, 2009) (Figure 5).  

 

Figure 5: Re-Nourish Project Calculator print project example 

Source: http://tools.re-nourish.org/?l=tools_projectcalculator 

 While Ryman Eco, Inksaver, Ecofont and PretonSaver aim to reduce ink usage, they do 

not have any concerns of reducing paper consumption. Unfortunately there have been no tests applied 

on readers to evaluate the readability comfort of these aforementioned softwares and typefaces. On the 

other hand, Re-Nourish Project Calculator aims to reduce paper consumption rather than ink and it is 

not suitable for home users who are using inkjet/laser printing. Ryman Eco and Re-Nourish Project 

Calculator have free access on the web.  



 

11 

 

CHAPTER 3 

 

 

TYPESETTING PARAMETERS IN THE THESIS PREPARATION GUIDELINES 

REGARDING THE GRADUATE SCHOOLS OF SOCIAL SCIENCES 

 

3.1. Evaluation of Typesetting Parameters in the Thesis Preparation Guidelines Regarding           

       the Graduate Schools of Social Sciences in Turkey 

Before analyzing selected typefaces in terms of subjective text readability and reading speed, thesis 

preparation guidelines were evaluated in order to find out typesetting parameters mostly used and 

suggest sustainable alternatives.  

 In order to evaluate thesis preparation guidelines of graduate schools of social sciences in 

Turkey, the Council of Higher Education’s website was browsed on 15th November 2018. The 

universities which have the graduate schools of social sciences were listed and the ones that have their 

guidelines online were selected. 152 out of 206 universities were eligible to be included in the 

analysis. In Turkey most of the universities have graduate schools of social sciences and it was 

thought that to make comparison between these large groups could have given more accurate results. 

The thesis preparation guidelines were evaluated one by one and the results were presented with pie 

charts.  

 Table 2 shows the requirements and suggestions of typefaces and type sizes in thesis 

preparation guidelines. The usage of Times New Roman typeface with 12 point type size is mandatory 

by 72%. Two or more typefaces and type sizes are suggested by 22%, 12 point type size without 

giving any typeface information is suggested by 2%, any standard font with 10 point type size or 

higher is suggested by 1%, Arial typeface without giving any type size information is suggested by 

2%, and Calibri typeface without giving any type size information is suggested by 1%. 

Table 2: Typefaces and Type Sizes Requested in the Thesis Preparation Guidelines of the Graduate 

Schools of Social Sciences in Turkey 

 

72%

1%

1%
2%

2%

22%

Times New Roman 12 pt. Calibri

10 pt. or higher and any standard font 12 pt.

Arial Two or more typeface and type size choice
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Table 3 shows the requirements and suggestions of leading spaces. The usage of 1.5 leading space is 

mandatory by 93% while double leading space by 5%. It was suggested to use other leading spaces by 

2%.  

Table 3: Leading Spaces Requested in the Thesis Preparation Guidelines of the Graduate 

Schools of Social Sciences in Turkey 

 
 

Table 4 shows that it is mandatory to print on single side of the paper by 84%, while to print on double 

side by 12%. It was suggested only by 4% using either single side or double side of the paper. 30 out 

of 152 guidelines did not mention any information about printing single or double side of the paper.  

Table 4: Single or Double Sided Print Requested in the Thesis Preparation Guidelines of the Graduate 

Schools of Social Sciences in Turkey 

 

93%

5%
2%

1.5 Leading Space Double Leading Space Other Leading Space

84%

12%

4%

Single side Double sided Single or double sided
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Table 5 shows that it is mandatory to put space between paragraphs by 76% while it is required not to 

put any space between paragraphs by 24%.  

Table 5: Space Between The Paragraphs Requested in the Thesis Preparation Guidelines of the  

Graduate Schools of Social Sciences in Turkey 

 

 

 

Table 6 shows the mandatory left margin measurements. It is mandatory to set 4 cm. space by 66%, 

3.5 cm. space by 20%, and 3 cm. space by 14%.  

Table 6: Left Margin Measurements Requested in the Thesis Preparation Guidelines of the Graduate 

Schools of Social Sciences in Turkey 

 

76%

24%

Space No space

14%

20%

66%

3 cm 3.5 cm 4 cm
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Table 7 shows the mandatory right margin measurements. It is mandatory to set 2.5 cm. space by 

66%, 2 cm. space by 23%, 3 cm. space by 8%, 3.5 cm. space by 2%, and 4 cm. space by 1%. 

Table 7: Right Margin Measurements Requested in the Thesis Preparation Guidelines of the Graduate 

Schools of Social Sciences in Turkey 

 

Table 8 shows the mandatory top margin measurements. It is mandatory to set 3 cm. space by 52%, 

2.5 cm. space by 36%, 3.5 cm. space by 7%, and 4 cm. space by 5%. 

Table 8: Top Margin Measurements Requested in the Thesis Preparation Guidelines of the Graduate 

Schools of Social Sciences in Turkey 

 

 

23%

66%

8%
2%

1%

2 cm 2.5 cm 3 cm 3.5 cm 4 cm

36%

52%

7%

5%

2.5 cm 3 cm 3.5 cm 4 cm
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Table 9 shows the mandatory bottom margin measurements. It is mandatory to set 2.5 cm. space by 

53%, 3 cm. space by 39%, 2 cm. space by 7%, and 3.5 cm. space by 1%. 

Table 9: Bottom Margin Measurements Requested in the Thesis Preparation Guidelines of the  

Graduate Schools of Social Sciences in Turkey 

 
 

The universities in Turkey have been using different typesetting parameters in thesis preparation 

guidelines. Moreover it has been noticed that even the graduate schools in the same university has 

different typesetting parameters. As a result it could be said that there are no standard typesetting 

parameters among the universities. 

 

3.2. Evaluation of Typesetting Parameters in the Thesis Preparation Guidelines Regarding  

       the Graduate Schools of İzmir University of Economics 

After the evaluation of thesis preparation guidelines of the graduate schools of social sciences in 

Turkey, the graduate schools of İzmir University of Economics were evaluated. In order to have more 

data not only the graduate school of social sciences, but also the graduate school of natural and 

applied sciences and the graduate school of business theses were taken into consideration. 348 theses 

that have the publishing permit were found on Council of Higher Education Thesis Center’s website 

that accessed on 21th December 2018. These theses were analysed and listed regarding the number of 

selection of typeface and type size (Table 10).  

 It was suggested in the guideline that 10 point type size or higher and any default typeface 

is acceptable. For the page layout it is mandatory to use 4 cm. space to the left margin, 2.5 cm. space 

to the right, 2.5 cm. space to the top, and 2.5 cm. space to the bottom. For leading space it had been 

mandatory to use double space until 2017, it has been changed to 1.5 leading space. Moreover there 

was no information regarding the space between the paragraphs.  

7%

53%

39%

1%

 2 cm 2.5 cm 3 cm 3.5 cm



 

16 

 

Table 10: Total Use of Typeface and Type Size in IUE Theses  

 
9 pt. 10 pt. 11 pt. 12 pt. 13 pt. 16 pt. Total 

Arial  1 5 13   19 

Arno Pro    1   1 

Book Antiqua  1 1 1   3 

Bookman Old Style  1     1 

Calibri  1 3 13   17 

Cambria   1 2   3 

Candara   2    2 

Computer Modern Roman  1  32   33 

Courier New  1     1 

Ebrima   1    1 

Futura Light     1  1 

Georgia    1   1 

Helvetica   1 3   4 

MS Reference Sans Serif   1    1 

Nimbus Sans L 1      1 

Optima    1   1 

Palatino 1  3 6   10 

Swiss 721 SWA  1  1   2 

Tahoma  3     3 

Times  1 11 40 3  55 

Times New Roman  1 12 174  1 188 

Total  
2 12 41 288 4 1 348 
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In these theses 12 point type size was used by 83%, 11 point type size by 12%, and others by 5% 

(Table 11). 

Table 11: Type Sizes Selected by the Students of the Graduate Schools of IUE  

 

 

 

 Times New Roman/Times typefaces were the most selected typefaces in the theses, they 

were used by 70%. Computer Modern Roman was used by 10%, Arial by 5%, and Calibri by 5%. 

Other typefaces except these were used by 10% (Table 12). 

Table 12: Typeface Selected by the Students of the Graduate Schools of IUE 

 

 

 

83%

12%

5%

12 pt. 11 pt. Others

70%

10%

10%

5%
5%

Times New Roman/Times Others Computer Modern Roman Arial Calibri
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In the theses that used Times New Roman/Times as a typeface, it was found out that 12 point type 

size was used by 87%, 11 point type size by 10%, and others by 3% (Table 13). 

Table 13: Times New Roman/Times Typeface’s Type Sizes Selected by the Students of the Graduate 

Schools of IUE 

 

 

Times New Roman/Times typefaces with 12 point type size was used by 61% and others were used by 

39% (Table 14). 

Table 14: The Percentage of Students Used Times New Roman/Times Typeface with 12 Point  

Type Size in the Graduate Schools of IUE 

 

87%

10%

3%

12 pt. 11 pt. Others

61%

39%

Times New Roman/Times 12 pt. Others
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Table 15 shows that 82% of the thesis that have been written at İzmir University of Economics, have 

space between paragraphs from half space to double space while there is no information given to add 

an extra space between the paragraphs (Table 15). 

Table 15: Extra Space Given Between the Paragraphs of the Graduate Schools of IUE’s Theses 

 

 

 

Even though there is no limitation or obligation regarding which parameters to use in the Graduate 

Schools of İzmir University of Economics’ thesis preparation guideline, it could be said that Times 

New Roman typeface with 12 point type size are the most preferred typographic parameters and in 

most of these theses there is an extra space between the paragraphs.  

 

 

 

 

 

 

 

 

 

 

 

82%

18%

Space No space
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CHAPTER 4 

 

 

ANALYSIS OF SUBJECTIVE TEXT READABILITY AND READING SPEED 

 

 

4.1. Methodology 

      4.1.1. Data Collection and Experimental Design 

Methodology of measuring legibility was described by Miles Tinker who used several techniques 

including Likert scale and reading speed tests in order to assess legibility of the text (Tinker, 1963). 

The test format is adapted from Bernard et al. (2003, pp. 823-835) and Cerepinko et al. (2017, pp. 

1197-1201). In the test, readers’ choices on typesetting samples were used as subjective data where 

they were evaluated with Likert scale. On the other hand, reading time was recorded to be used as 

objective data. Tinker (1963) emphasized the importance of the readers’ preferences for assessing the 

influence of typographical parameters on relative legibility. 

In order to discover the minimum limitation of typesetting parameter values, a readability test 

was conducted for assessing effect of typesetting parameters on readability and legibility. Times New 

Roman, Garamond, Arial Narrow and Calibri Light typefaces were selected for the readability test. 

The reason of selecting these typefaces was the pre-test conducted in order to decide on the optimum 

default typefaces that occupy less space and use less ink/toner on the paper. These typefaces are 

default typefaces in windows operating system and they have easy access for most of the users. 

Moreover, these typefaces have light letter weight, small x-height or narrow letter width. These 

characteristics make them to occupy less space and to use less ink/toner on the paper. Even though 

Times New Roman does not have these characteristics, it is the most used typeface in thesis 

preparation guidelines regarding the graduate schools of social sciences in Turkey.  

 In the test, five point Likert scale was used for gathering subjective data from participants. 

Also, reading speed (Words Per Minute: WPM) was measured by a stop-watch for collecting data. 

The test consists of 32 paragraphs with three different parameter values that are typeface, type size 

and leading. Four typefaces including Times New Roman, Garamond, Arial Narrow and Calibri Light, 

four type sizes including 9 pt., 10 pt., 11 pt. and 12 pt. and two leading including 1.15 space and 1.5 

space are tested. The other two typesetting parameters including letterspacing and wordspacing were 

used with default settings. Also, the page margins were decreased 1 cm. from the left and 0.5 cm. 

from the top, the bottom and the right. All samples were printed on 80 gr. white paper. 

 The test was applied to 66 academic staff; 61 participants from İzmir University of 

Economics and 5 participants from Dokuz Eylül University. All participants are between the age of 30 

and 70, native speaker of Turkish, have a doctorate degree, and have a normal or a corrected vision 

with glasses. During the tests, all sounds were recorded in order to double check accuracy of reading 

speed. The word “Start” was added in the beginning and the word “End” was added in the end of each 

paragraph, in order to find out the starting time and the finishing time of each reader accurately. The 

readers said these words loudly and started reading the paragraphs silently. The test was conducted in 

a controllable environment (Figure 6). A sound-proof room with fluorescent ceiling light was used in 
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order to increase the accuracy of the test. Air condition was turned on for providing a comfortable 

room temperature between 20 °C and 24 °C. All participants’ electronic devices such as cell phones, 

laptops or tablets were turned off and all colorful objects were removed from test room for eliminating 

distraction. All participants were left alone in the room while reading the paragraphs to provide a 

comfortable space. The position of table, chair and the fluorescent ceiling light were adjusted 

precisely in order to prevent participants’ shadow to drop on the paper. In the beginning of the test, all 

the participants received a consent form to sign. 

 

 
 

Figure 6: Test Environment 

 

 The paragraphs were selected from Edgar Allan Poe’s novel “The Journal of Julius Rodman” 

(Poe, 2015) and were adjusted to medium reading level by using Ateşman Reading Ease Formula that 

is used for measuring Turkish language texts’ difficulty level. (Ateşman, 1997) 
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      4.1.2. Data Analysis and Findings 

                 4.1.2.1. Multiple Response Questions Analysis with Frequencies, Cochran’s Q  

                              and McNemar Test 

In the beginning of the test, three multiple response questions were asked to 66 participants and it was 

explained that they could tick more than one answer. The first question was “Will you take notes 

while reading master/doctorate thesis?”, the second question was “If your answer is “On thesis page” 

for the first question, where will you take notes on thesis page?”, and the third question was “Do you 

think printing master/doctorate thesis double-sided, make it harder to read?”. Moreover for the third 

question, double side printed page sample was shown to them for evaluation. 

 For analyzing answers of those questions, frequencies of the answers were evaluated. 66 

participants answered the first multiple response question (Table 16). 53 out of 66 declared that they 

are taking notes on the thesis pages which corresponds to 80.3%. 24 out of 66 participants stated that 

they are taking notes on a separate paper, and 24 out of 66 said that they are taking notes on a digital 

file which corresponds to 36.4% as well (Table 17 and Table 18). 

 

Table 16: Case data for the first question “Where will you take notes while reading  

master/doctorate thesis?”                               

 

 

Table 17: Frequencies on the first question’s answers “Where will you take notes while reading  

master/doctorate thesis?” 
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Table 18: Frequencies of the first question’s answers regarding response count 

 

 For the second multiple response question, 53 participants answered (Table 19). 52 out of 

53 participants declared that they are taking notes on margins which corresponds to 98.1%. 29 out of 

53 stated that they are taking notes between the lines which corresponds to 54.7%. 10 out of 53 

participants said that they are taking notes on the back of the page which corresponds to 18.9%  

(Table 20 and Table 21). 

 

Table 19: Case data for the second question’s answers “If your answers is “On thesis page” on the 

first question, where will you take notes on thesis page?” 

 

 

Table 20: Frequencies on the second question’s answers “If your answer is “On thesis page” on the 

first question, where will you take notes on thesis page?” 
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Table 21: Frequencies of the second question’s answers regarding response count 

 

 For the third multiple response question, 66 participants answered (Table 22). 22 out of 66 

said that they think printing master/doctorate thesis double sided will make it harder to read which 

corresponds to 33.3%. 44 out of 66 participants stated that printing master/doctorate thesis double 

sided will not make it harder to read which corresponds to 66.7% (Table 23 and Table 24). 

 

Table 22: Case data for the third question “Do you think printing master/doctorate thesis double-

sided, make it harder to read?” 

 

 

Table 23: Frequencies on the third question’s answers “Do you think printing master/doctorate thesis 

double-sided, make it harder to read?” 

 

 

Table 24: Frequencies of the third question’s answers regarding response count 
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 After evaluation of frequencies of the answers, Cochran Q test was performed on three 

multiple response questions and then, McNemar test was conducted for pairwise comparison. The 

method of analysing multiple response questions was adopted from the article called “Cochran's Q 

with Pairwise McNemar for Dichotomous Multiple Response Data: a Practical Approach” (Stephen & 

Adruce, 2018). In order to use Cochran Q and McNemar test for multiple response question analysis, 

all the answers should be converted to binary variables. The selected answers of the participant were 

converted to one. If the participant did not select an answer, it was converted to zero. 

 Cochran’s Q test on the first question’s answers indicated that there was a statistically 

significant difference between four answers which were “On the thesis page”, “On a separate paper”, 

“On a digital file”, and “None of the above”, Q(3) = 76.602, p < 0.001 (Table 25). 

 

Table 25: Cochran’s Q test on the first question’s answers “Where will you take notes while reading 

master/doctorate thesis?” 

 

 

 After a significant difference found on Cochran’s Q test result, McNemar test was 

performed between four answers for pairwise comparison with a Bonferroni correction applied to the 

results (Table 26 and Table 27).  

 The first result of McNemar test on the first question’s answers indicated that 

academicians who prefer to take notes on the thesis page while reading master/doctorate thesis is 

significantly higher than the ones who are taking notes on a separate paper, p < 0.001. 

 The second result of McNemar test on the first question’s answers indicated that 

academicians who prefer to take notes on the thesis page while reading master/doctorate thesis is 

significantly higher than the ones who are taking notes on a digital file, p < 0.001. 

 The third result of McNemar test on the first question’s answers indicated that 

academicians who prefer to take notes on the thesis page while reading master/doctorate thesis is 

significantly higher than the ones who select the answer “None of the above”, p < 0.001.  

 The forth result of McNemar test on the first question’s answers indicated that there is no 

significant difference between academicians who prefer to take notes on a separate paper and the ones 

who are taking notes on a digital file while reading master/doctorate thesis, p = 1.000. 

 The fifth result of McNemar test on the first question’s answers indicated that 

academicians who prefer to take notes on a separate paper while reading master/doctorate thesis is 

significantly higher than the ones who select the answer “None of the above”, p < 0.001. 
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 The sixth result of McNemar test on the first question’s answers indicated that 

academicians who prefer to take notes on a digital file while reading master/doctorate thesis is 

significantly higher than the ones who select the answer “None of the above”, p < 0.001. 

 Overall results of McNemar test indicated that  all the academicians are taking notes while 

reading master /doctorate thesis and mainly they are taking notes on the thesis page rather than on a 

digital file or on a separate page.  

 

Table 26: Cross tabulation of the first question’s answers 
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Table 27: McNemar test on the first question’s answers “Where will you take notes while reading  

master/doctorate thesis?” 

 

 

Cochran’s Q test on the second question’s answers indicated that there was a statistically significant 

difference between three answers “On margins”, “Between the lines” and “On the back of the page”,  

Q(2) = 56.468, p < 0.001 (Table 28). 

 

Table 28: Cochran’s Q test on the second question’s answers “If your answer is “On thesis page” on 

the first question, where will you take notes on thesis page?” 

 

After a significant difference found on Cochran’s Q test result, McNemar test were performed 

between four answers for pairwise comparison with a Bonferroni correction applied to the results 

(Table 29 and Table 30). 

 First result of McNemar test on the second question’s answers indicated that academicians 

who prefer to take notes “On margins” while reading master/doctorate thesis is significantly higher 

than “Between the lines”, p < 0.001.  
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 Second result of McNemar test on the second question’s answers indicated that 

academicians who prefer to take notes “On margins” while reading master/doctorate thesis is 

significantly higher than “On the back of the page”, p < 0.001. 

 Third result of McNemar test on the second question’s answers indicated that 

academicians who prefer to take notes “Between the lines” while reading master/doctorate thesis is 

significantly higher than “On the back of the page”, p < 0.001. 

 Overall results of McNemar test on the first question’s answers indicated that 

academicians mainly take notes on the thesis page’s margins rather than between the lines or on the 

back of the page while reading master/doctorate thesis. 

 

Table 29: Cross tabulation of the second question’s answers 

 

 

Table 30: McNemar test on the second question’s answers “If your answer is “On thesis page” on the 

first question, where will you take notes on thesis page?” 
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 The result of McNemar test on the third question’s answers indicated that academicians 

who select “Yes” is significantly higher than “No”, p = 0.010. Therefore, the result of McNemar test 

on the third question’s answers indicated that academicians mainly agree that printing 

master/doctorate thesis double-sided do not make it harder to read. (Table 31 and Table 32). 

Table 31: Cross tabulation of the third question’s answers 

 

Table 32: McNemar test on the third question “Do you think printing master/doctorate thesis  

double-sided, make it harder to read?” 

 

 

                 4.1.2.2. Subjective Text Readability Analysis with Paired Samples T-Test 

Multiple paired samples t-tests were performed on subjective text readability scores. The combined 

mean of the parameters of the typefaces, Times New Roman, Garamond, Calibri Light and Arial 

Narrow, were used (Table 33 and Table 34). 

First result of the paired samples t-test indicated that scores were significantly higher for 

Times New Roman (M = 3.66, SD = 0.54) than for Garamond (M = 3.22, SD = 0.53), t(65) = 7.8,        

p < 0.001, d = 0.8 with large effect size which shows that Times New Roman is more readable 

typeface than Garamond. 

Second result of the paired samples t-test indicated that scores were significantly higher for 

Times New Roman (M = 3.66, SD = 0.54) than for Arial Narrow (M = 3.13, SD = 0.57), t(65) = 7.23, 

p < 0.001, d = 0.95 with large effect size which shows that Times New Roman is more readable 

typeface than Arial Narrow. 

Third result of the paired samples t-test indicated that scores were significantly higher for 

Calibri Light (M = 3.54, SD = 0.47) than for Garamond (M = 3.22, SD = 0.53), t(65) = 6.15, p < 0.001, 

d = 0.62 with medium effect size which shows that Calibri Light is more readable typeface than 

Garamond. 

Forth result of the paired samples t-test indicated that scores were significantly higher for 

Calibri Light (M = 3.54, SD = 0.47 than for Arial Narrow (M = 3.13, SD = 0.57), t(65) = 8.8,                 

p < 0.001, d = 0.78 with medium effect size which shows that Calibri Light is more readable typeface 

than Arial Narrow. 

Fifth result of the paired samples t-test indicated that scores were not significantly different 

between Times New Roman (M = 3.66, SD = 0.54) and Calibri Light (M = 3.54, SD = 0.47), t(65) = 
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1.92, p = 0.059 which shows that Times New Roman and Calibri Light have close subjective text 

readability score and readability level. 

The last result of the paired samples t-test indicated that scores were not significantly 

different between Garamond (M = 3.22, SD = 0.53) and Arial Narrow (M = 3.13, SD = 0.57), t(65) = 

1.63, p = 0.107 which shows that Garamond and Arial Narrow have close subjective text readability 

score and readability level. 
 

Table 33: Paired samples statistics on subjective text readability score of combined  

mean of parameters of typefaces 

 
 

Table 34: Paired sample t-test results on subjective text readability score of combined  

mean of parameters of typefaces 

 

 

Succeeding that, another paired samples t-test was performed on subjective text readability 

scores with combined mean of parameters of typeface classifications; serif and sans-serif typefaces. 

The result of the paired samples t-test indicated that scores were significantly higher for serif 

typefaces (M = 3.44, SD = 0.48) than for sans-serif typefaces (M = 3.33, SD = 0.48), t(65) = 2.15,        

p = 0.035, d = 0.22 with small effect size which shows that serif typefaces are more readable than    

sans-serif typefaces (Table 35 and Table 36). 
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 Table 35: Paired samples statistics on subjective text readability score of combined mean of  

parameters of typeface classifications 

 

 

Table 36: Paired sample t-test results on subjective text readability score of combined mean of  

parameters of typeface classifications 

 

 

Moreover, another paired samples t-test was performed on subjective text readability scores 

with combined mean of parameters of 1.15 leading space and 1.5 leading space. The result of the 

paired samples t-test indicated that scores were significantly higher for 1.5 leading space (M = 3.65, 

SD = 0.5) than for 1.15 leading space (M = 3.12, SD = 0.51), t(65) = 8.55, p < 0.001, d = 1.04 with 

large effect size which shows that 1.5 leading space is more readable than 1.15 leading space       

(Table 37 and Table 38). 

 

Table 37: Paired samples statistics on subjective text readability score of combined  

mean of parameters of leading spaces 

 

 

Table 38: Paired sample t-test results on subjective text readability score of combined  

mean of parameters of leading spaces 

 

 

 



 

32 

 

              4.1.2.3. Subjective Text Readability Analysis with One-Way ANOVA and Post-Hoc Test 

After evaluating the results of the paired samples t-test, one-way ANOVA test and post-hoc test were 

performed on subjective text readability scores of combined mean of parameters and 12 point type 

size on age groups (Table 39). Analysis of variance test showed a main effect of 12 point type size on 

age groups and subjective text readability scores of combined mean of parameters with medium effect 

size , F(3, 62) = 5.68, p = 0.002, η2 = 0.233 (Table 40). 

Table 39: Descriptive of one-way ANOVA test on age groups and subjective text readability score 

 of 12 point type size 

 

 

Table 40: One-way ANOVA results on age groups and subjective text readability score of combined 

 mean of parameters of type sizes 

 

 

Post-hoc analysis using Tukey’s HSD indicated that participants whose ages are between   

30-39 (M = 3.68, SD = 0.56) are not reading comfortably 12 point type size texts compared to 

participants whose ages are between 40-49 (M = 4.18, SD = 0.44, p = 0.006), 50-59 (M = 4.16,         

SD = 0.44, p = 0.024), and 60-69 (M = 4.35, SD = 0.45, p = 0.013) (Table 41 and Table 42). 
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Table 41: Post-hoc Tukey analysis of one-way ANOVA results between age groups and subjective 

text readability score of 12 point type size 

 

 

Table 42: Significant results of Post-hoc Tukey analysis of one-way ANOVA results between age 

groups and subjective text readability score of 12 point type size 

 

 

 

                 4.1.2.4. Reading Speed Analysis with Friedman and Wilcoxon Signed-Rank Test 

For analyzing reading speed scores of typefaces and performing one-way ANOVA and Paired 

samples t-test, the normality test was conducted to reading speed scores of typefaces. The result of the 

normality test indicated that the data was not normally distributed. Therefore, Friedman test a non-

parametric equivalent of ANOVA test and Wilcoxon signed ranks test, was a non-parametric 

equivalent of paired samples t-test, were performed on reading speed (WPM) score with combined 

mean of parameters of typefaces which are Times New Roman, Garamond, Calibri Light and Arial 

Narrow.  

The result of the Friedman test indicated that there was a statistically significant difference 

between Times New Roman, Garamond, Calibri Light and Arial Narrow on reading speed (WPM) 

score with combined mean of parameters, χ2(3) = 36.200, p < 0.001 (Table 43). 
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 Table 43: Friedman test on reading speed (wpm) of combined mean of parameters of typefaces 

 

 

Post-hoc analysis using Wilcoxon signed-rank tests was performed with a Bonferroni 

correction applied to the results of reading speed (WPM) score of typefaces with combined mean of 

parameters (Table 44 and Table 45). 

First result of Wilcoxon signed-ranks test indicated that combined mean of parameters of 

reading speed (WPM) score is significantly higher for Arial Narrow (Mdn = 220.2) than for Times 

New Roman (Mdn = 206.1), Z = -3.181, p = 0.008, r = -0.276. 

Second result of Wilcoxon signed-ranks test indicated that combined mean of parameters of 

reading speed (WPM) score is significantly higher for Arial Narrow (Mdn = 220.2) than for 

Garamond (Mdn = 204.6), Z = -5.075, p < 0.001, r = -0.441. 

The last result of Wilcoxon signed-ranks test indicated that combined mean of parameters of 

reading speed (WPM) score is significantly higher for Arial Narrow (Mdn = 220.2) than for Calibri 

Light (Mdn = 208), Z = -3.181, p < 0.001, r = -0.449. 
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 Table 44: Wilcoxon signed ranks test on reading speed (wpm) of combined mean of parameters  

of typefaces 
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 Table 45: Significant results of Wilcoxon signed ranks test on reading speed (wpm) of combined 

mean of parameters of typefaces 

 

 

Wilcoxon signed-ranks test was also performed with a Bonferroni correction applied to the results of 

reading speed (WPM) score with combined mean of parameters of leading spaces which were selected 

as 1.15 and 1.5 (Table 46). Result of Wilcoxon signed-ranks test indicated that combined mean of 

parameters of reading speed (WPM) score is significantly higher for 1.5 leading space (Mdn = 206.4) 

than for 1.15 leading space (Mdn = 206.9), Z = -3.181, p < 0.001, r = -0.292. 

 

Table 46: Wilcoxon signed ranks test on reading speed (wpm) of combined mean of parameters  

of leading spaces 
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Moreover, Wilcoxon signed-rank test was performed with Bonferroni correction applied to the results 

of reading speed (WPM) score with combined mean of parameters of typeface classifications; serif 

and sans-serif typefaces (Table 47). Result of Wilcoxon signed-ranks test indicated that combined 

mean of parameters of reading speed (WPM) score is significantly higher for sans-serif typefaces 

(Mdn = 216.1) than for serif typefaces (Mdn = 206.5), Z = -3.031, p = 0.002, r = -0.263. 

 

Table 47: Wilcoxon signed ranks test on reading speed (wpm) of combined mean of parameters  

of typeface classifications 

 

 

                 4.1.2.5. Descriptive Statistics of Subjective Text Readability and Reading Speed 

After participants read a paragraph for the readability test, they asked to choose a value which was 

between one to five where one is very hard, two is hard, three is medium, four is comfortable, and five 

is very comfortable to read for assessing readability comfort of different typesetting parameters. 

During the readability test also the reading speed of the participants were measured. The results of 

these were given in table 48 and table 49. 

When table 48 and table 49 were evaluated, it is clear that all typefaces with 12 point type 

size are very comfortable to read. However, the aim of this study is to find out the typefaces which are 

comfortable to read and at the same time occupy less space on one page. Therefore, typefaces which 

have the score four (comfortable to read) were listed separately (Table 50 and Table 51). In order to 

find the typesetting combinations which occupy the least space, descriptive statistics of the subjective 

text readability scores were evaluated. 

Results of the descriptive statistics indicated that Times New Roman typeface with 10 point 

type size and 1.5 leading space (M = 3.86, SD = 0.74), Calibri Light typeface with 10 point type size 

and 1.5 leading space (M = 3.70, SD = 0.85), Garamond typeface with 11 point type size and 1.5 

leading (M = 3.67, SD = 0.86) and Arial Narrow typeface with 11 point type size and 1.5 leading 

space (M = 3.97, SD = 0.80) were comfortable to read on subjective text readability score. 

 

 

 

 



 

38 

 

Table 48: Mean, median and standard deviation of subjective text readability and reading speed 

(wpm) regarding typeface 
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Table 49: Mean, median and standard deviation of subjective text readability and reading speed  

(wpm) regarding type size and leading 
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Table 50: Mean, median and standard deviation of subjective text readability and reading speed  

(wpm) of score four regarding typeface 

 

 

 

Table 51: Mean, median and standard deviation of subjective text readability and reading speed  

(wpm) of score four regarding type size and leading 
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4.2. Results 

There have been three multiple response questions asked to the participants apart from the readability 

test. The purpose of first two questions of the multiple response questions is to determine the note 

taking habits of the participants while they are reading thesis. The reason behind this is to discuss the 

unnecessity of using double leading space on thesis for taking notes. Last question’s purpose is to find 

out general opinion about printing thesis on double side of the paper.  

 For the analysis of the first question, it could be said that most participants take notes on 

the thesis pages rather than on a digital file or a separate paper (Table 27). The analysis of the second 

question’s answers was showed that most of the participants take notes on margins instead of between 

the lines or on the back of the page (Table 30). As a result of the analysis of the first and the second 

question’s answers, using double leading on thesis pages for taking notes are an unnecessary thesis 

guideline parameter that cause to occupy more space and waste more paper. The analysis of the last 

question’s answers indicate that most of the participants were agreed to print thesis on double-side 

would not make it harder to read (Table 32). Therefore, if thesis preparation guidelines highlight 

printing thesis on double side of the page, it will help to use less paper. 

 There are four important output of the analysis of the subjective text readability of 

typesetting parameters. The first one is, Times New Roman and Calibri Light are the typefaces which 

are more comfortable to read than Garamond and Arial Narrow (Table 34). The second one is, serif 

typefaces are more comfortable to read than sans-serif typefaces (Table 36). However, this result has a 

small effect size. The third one is, text with 1.5 leading space is more comfortable to read than            

1.15 leading space (Table 38). The last one is that the participants whose age is between 30 and 39 do 

not feel comfortable reading the text with 12 point size. 

 Furthermore, there are three important output of the analysis of the reading speed of 

typesetting parameters. Participants read Arial Narrow typeface faster than Garamond, Times New 

Roman and Calibri Light (Table 45), they read text with 1.5 leading space faster than 1.15 leading 

space (Table 46), and they read sans-serif typefaces faster than serif typefaces (Table 47). However, 

the last one has a small effect size.  

 Afterwards, descriptive statistics of subjective text readability scores, which include 

individual scores of each text samples with different typesetting parameters, were analysed in order to 

find out the best choice. Text samples that had been rated score four were considered as typesetting 

parameters combinations which were comfortable to read. 

 For testing the efficiency of paper and ink usage of typesetting parameters, all of the 

analysis were taken into consideration and some of them were eliminated accordingly in order to find 

out the optimum paper and ink/toner saving typesetting parameters without sacrificing reading 

comfort. According to the analysis of paired sample t-test and Wilcoxon signed-ranks test, while serif 

typefaces are more comfortable to read, sans-serif typefaces are faster to read. Therefore, both 

typeface classifications were used. Times New Roman and Calibri Light typefaces were selected 

because participants were comfortable to read the text according to the statistical analysis of 

subjective text readability. Arial Narrow typeface was selected as well because it was the fastest read 

typeface by the participants according to statistical analysis of reading speed. The reason of selecting 
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texts with 1.5 leading space was that text samples with 1.5 leading space had been read more 

comfortable than 1.15 leading space. It was found out that readers whose ages were between 30 and 

39 did not read the text comfortably with 12 point size, so it was excluded. Smallest type sizes that 

had been ranked score four were selected from the subjective text readability results. Thus, Times 

New Roman 10 pt., Calibri Light 10 pt. and Arial Narrow 11 pt. were chosen for the paper and 

ink/toner consumption test (Table 52). 

 

Table 52: Mean, median and standard deviation of subjective text readability and reading speed 

(wpm) of selected typefaces 
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CHAPTER 5 

 

 

INK/TONER AND PAPER CONSUMPTION TESTS ON SELECTED  

TYPESETTING PARAMETERS 

 

 

Paper and ink/toner consumption tests were carried out in order to find out the efficiency of the 

selected parameters (Table 52). For these tests, a published IUE thesis was selected and Microsoft 

Word version of it, was provided for accurate typesetting adjustments. All the tests were run by 

adjusting the same thesis to reach a high accuracy. Body text starting from chapter one and the 

bibliography of the thesis were used as the testing sample since the other parts such as cover page, 

acknowledgments, abstract, list of tables/figures/abbreviations, table of contents and appendices do 

not have a significant effect on the results. Before the paper consumption test, all of the visuals such 

as figures and tables were removed from the thesis sample because typesetting parameters that were 

tested, only have an effect on written materials, not visuals. Selected thesis was written by using 

Times New Roman, 12 pt. and 2 leading size. Also, there was an extra space between the paragraphs, 

and an extra space after and before the subtitles. 

 

5.1. Ink/Toner Consumption Test 

Digital images are composed of pixels on digital environment and they are printed to create images in 

printing process. Therefore, measuring the number of it would draw a simulation of ink/toner 

consumption level. The lesser the number of pixels mean less use of ink. Ink consumption test was 

based on this idea of counting the number of pixels that were used on digital version of the thesis 

pages and then it was compared with the number of pixels used in Times New Roman 12 pt. All of the 

thesis pages were converted to 300 dpi jpg format and the number of the pixels were counted with 

using Adobe Photoshop software.  

 The test results showed that Times New Roman 12 pt. used 42.755.980 pixels whereas 

Arial Narrow 11 pt. used 38.052.284 pixels, Times New Roman 10 pt. used 28.155.858 pixels and 

Calibri Light 10 pt. used 26.309.420 pixels (Table 53). Although there is a slight difference between 

Times New Roman 10 pt. and Calibri Light 10 pt., it could be said that Calibri Light 10 pt. is the most 

ink saver typesetting combination among the other three combinations. 
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Table 53: Ink consumption of selected typefaces compared to Times New Roman 12 pt. with typeface 

and type size adjustments 

 

 

5.2. Paper Consumption Test 

Paper consumption test is based on counting the number of pages after adjusting parameters and then 

compare it with the result of Times New Roman 12 pt. with 1.5 leading and 2 leading. Selected 

typeface, type size, and leading adjustments, which are Calibri Light 10 pt., Arial Narrow 11 pt. and 

Times New Roman 10 pt. with 1.5 and 2 leading, were applied. The margins were adjusted to 3 cm. 

from the left, 2 cm. from the top, the bottom and the right.  

 After all the adjustments were done with 1.5 leading, the number of pages were counted 

regarding the selected typefaces. As a result, Arial Narrow 11 pt. consumed 71 pages, Calibri Light    

11 pt. 68 pages and Times New Roman 10 pt. 65 pages compared to Times New Roman 12 pt., 1.5 

leading which consumed 98 pages (Table 54) whereas Times New Roman 12 pt., 2 leading consumed 

126 pages (Table 55).    

Table 54: Paper consumption of selected typefaces compared to Times New Roman 12 pt. 1.5 leading  

space regarding typeface, type size, leading and margin adjustments 
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Table 55: Paper consumption of selected typefaces compared to Times New Roman 12 pt. 2 leading 

space regarding typeface, type size, leading and margin adjustments 

 

 

 

Furthermore, it is found out that 82% of the students of the graduate schools of IUE have used extra 

space between paragraphs in their thesis while it is not written on IUE’s thesis preparation guideline 

(Table 15). In order to decrease paper consumption more, extra space between paragraphs was 

removed and indents were added to the first line of the paragraphs for emphasising the beginning of 

the paragraphs. The extra spaces after the subtitles were removed however the spaces before the 

subtitles left untouched in order to highlight the new coming section. Paper consumption test of the 

selected typefaces, 1.5 leading with extra spaces removed resulted with Arial Narrow 11 pt. 

consuming 64 pages, Calibri Light 10 pt. 61 pages and Times New Roman 10 pt. 59 pages compared 

to Times New Roman 12 pt. 1.5 leading consuming 98 pages (Table 56) whereas Times New Roman 

12 pt., 2 leading consuming 126 pages (Table 57).  

 

Table 56: Paper consumption of selected typefaces compared to Times New Roman 12 pt. 1.5 leading 

space regarding typeface, type size, leading and margin adjustments with extra spaces removed 
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Table 57: Paper consumption of selected typefaces compared to Times New Roman 12 pt. 2 leading 

space regarding typeface, type size, leading and margin adjustments with extra spaces removed 

 

 

 

It is mandatory to print single side of the paper in 84% of thesis preparation guidelines of the 

Graduate Schools of Social Sciences in Turkey including IUE (Table 4). According to the response of 

the participants, it is found out that printing master/doctorate theses double-sided do not make it 

harder to read (Table 32). In order to save more paper, double-side printing also took into 

consideration. Paper consumption test of selected typefaces, 1.5 leading with extra spaces removed 

and double-side printed showed that, Arial Narrow 11 pt. consumed 32 pages, Calibri Light 10 pt.    

31 pages and Times New Roman 10 pt. 30 pages compared to Times New Roman 12 pt. 1.5 leading 

which consumed 98 pages (Table 58) whereas Times New Roman 12 pt., 2 leading consuming       

126 pages (Table 59).    

 

Table 58: Paper consumption of selected typefaces compared to Times New Roman 12 pt. 1.5 leading 

space regarding typeface, type size, leading and margin adjustments with extra spaces removed and 

double-side printed 
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Table 59: Paper consumption of selected typefaces compared to Times New Roman 12 pt. 2 leading 

space regarding typeface, type size, leading and margin adjustments with extra spaces removed and 

double-side printed 
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CHAPTER 6 

 

 

CONCLUSION 

 

 

In the beginning of this study, thesis preparation guidelines of the universities in Turkey were 

evaluated. According to the 72% of thesis preparation guidelines of the universities in Turkey, thesis 

should be written with Times New Roman and 12 pt. (Table 2). İzmir University of Economics’ thesis 

preparation guideline was also examined in detail. Although the selection of typefaces and type sizes 

are left to the master/doctorate students’ choice in İzmir University of Economics’ thesis guideline, 

most of them were selected Times New Roman and 12 pt. (Table 10, Table 11, Table 12 and Table 

13). It could be said that Times New Roman with 12 point size is the most used typesetting parameter 

combinations while it is mandatory or not (Table 14). Table 41 shows the analysis of one-way 

ANOVA results between age groups and subjective text readability score of 12 pt. that readers whose 

ages are between 30 and 39, are not comfortable reading texts with 12 pt. size. On the other hand, the 

age group between 40 and 70 are comfortable reading 10 pt., 11 pt. and 12 pt. As a result, it is obvious 

that all age groups are comfortable with reading 10 pt. and 11 pt. 

 Moreover, it is found out that in most of the thesis preparation guidelines in Turkey, it is 

mandatory to use 1.5 leading space (Table 3). On the other hand, it had been obligatory to use             

2 leading space in İzmir University of Economics’ theses, however this has been changed to             

1.5 leading space since 2017. For this reason, both 1.5 and 2 leading spaces were included in the 

results. In addition, analysis of questionnaires showed that most of the jury members prefer to take 

notes on thesis pages on the margins rather than between the lines or on the back of the page while 

reading master/doctorate thesis (Table 29 and Table 30). Therefore, it is not necessary to use                 

2 leading space for thesis layout. In the statistical analysis of readability test of leading spaces showed 

that 1.5 leading space is more comfortable to read than 1.15 leading space (Table 38). 

 In addition, in most of the thesis preparation guidelines in Turkey, it is mandatory to 

design the page margins such as 4 cm. space from the left side, 2.5 cm. space from the right side,        

3 cm. space from the top, and 2.5 cm. space from the bottom (Table 6, Table 7, Table 8 and Table 9). 

Page margins in IUE’s thesis preparation guideline are almost the same compare to the other 

universities in Turkey, except it is mandatory to leave 2.5 cm from the top margin instead of 3 cm. In 

all paragraph samples of the readability test, margin sizes that were applied from IUE’ thesis 

preparation guideline, were decreased 1 cm. from the left margin and 0.5 cm. from the right, the top 

and the bottom margins. It is found out that adjusting the margins from 4 cm. to 3 cm. from the left 

side and, 2.5 cm. to 2 cm. from the top, the bottom and the right side does not have any negative 

effects on reading comfortability.  

 The result of paper and ink/toner saving level percentages are shown on Table 60 with 

different combinations and situations together in order to compare results side by side. The test results 

showed that Arial Narrow 11 pt. consumed 11% less ink, Times New Roman 10 pt. 34% less ink and 

Calibri Light 10 pt. 38% less ink compared to Times New Roman 12 pt.  
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 After the results of paper consumption of selected typefaces with 1.5 leading were 

evaluated, it is revealed that, Arial Narrow 11 pt. consumes 28%, Calibri Light 11 pt. 31%, and  

Times New Roman 10 pt. 34% less paper than Times New Roman 12 pt. 1.5 leading. On the other 

hand, paper consumption test of selected typefaces with 1.5 leading showed that, Arial Narrow 11 pt. 

consumes 44%, Calibri Light 10 pt. 46%, and Times New Roman 10 pt. 48% less paper than         

Times New Roman 12 pt. 2 leading.  

 The second phase of paper consumption test of selected typefaces, 1.5 leading with extra 

spaces removed showed that, Arial Narrow 11 pt. consumes 35%, Calibri Light 10 pt. 38%, and Times 

New Roman 10 pt. 40% less paper than Times New Roman 12 pt. 1.5 leading. The paper consumption 

test of selected typefaces, 1.5 leading with extra spaces removed showed that, Arial Narrow 11 pt. 

consumes 49%, Calibri Light 10 pt. 52%, and Times New Roman 10 pt. 53% less paper than Times 

New Roman 12 pt. 2 leading.  

 The third phase of paper consumption test of selected typefaces, 1.5 leading with extra 

spaces removed and double-side printed showed that Arial Narrow 11 pt. consumes 67%,               

Calibri Light 10 pt. 68%, and Times New Roman 10 pt. 69% less paper than Times New Roman       

12 pt. 1.5 leading. The paper consumption test of selected typefaces, 1.5 leading with extra spaces 

removed and double-side printed showed that, Arial Narrow 11 pt. consumes 75%, Calibri Light      

10 pt. 75% and Times New Roman 10 pt. 76% less paper than Times New Roman 12 pt. 2 leading.  

 

Table 60: Paper and ink consumption of selected typefaces comparison of Times New Roman 12 pt. 

with 1.5 and 2 leading spaces to the selected typefaces regarding typeface, type size, leading and 

margin adjustments with extra spaces removed and double-side printed. 
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 For finding out approximate number of pages that were used to print 348 IUE theses, all 

the page numbers of the theses were written down starting from the body text till the end of 

bibliography section. The number of printed theses copies depends on the number of jury members. 

Master thesis should have at least 3 permanent + 2 substitute jury members, while doctorate thesis 

should have at least 5 permanent + 2 substitute jury members. Thesis should be printed for each jury 

member before the thesis defence examination. After the examination, thesis should be printed 3 more 

bounded final copies for master and doctorate thesis. Therefore total page count of master theses were 

multiplied by 8 (5+3) whereas the doctorate theses page count multiplied by 10 (7+3). As a result, it 

could be said that approximately 330.000 pages [master thesis (8 x 32.594 = 260.752 pages) + 

doctorate thesis      (10 x 7118=71.180 pages)] were used for printing IUE graduate schools’ theses 

between the years 2004-2018. If these theses were printed with suggested typographical arrangements, 

approximately 170.000 pages and 38% of total ink/toner could be saved. Approximately 250.000 

pages would be saved with double-page printing added to the other arrangements as well.  

 According to Council of Higher Education Thesis Center, total of 30.640, 35.198 and 

37.656 graduate theses were written respectively in 2016, 2017, and 2018 in all graduate schools of 

Turkey. If these parameters are applied to all universities in Turkey, paper and ink/toner saving will be 

enormous. 

 As an overall result it is obvious that selecting appropriate typesetting combinations could 

decrease ink/toner consumption up to 38% and paper consumption up to 76%. Although, Arial 

Narrow 11 pt. has an effect on paper consumption, it does not have a significant effect on ink 

consumption. Therefore it is not the best option to use. On the other hand, Times New Roman 10 pt. 

and Calibri Light 10 pt. have an significant effect on both paper and ink/toner saving. It is found out 

that these typesetting parameters are comfortable to read from all ages between 30 and 70 as well. 

 In order to sustain natural resources such as paper and decrease the use of hazardous 

materials such as ink and toner in printing process of theses, it could be suggested to change thesis 

preparation guidelines as follows; 

  

 Calibri Light 10 pt. or Times New Roman 10 pt. should be used as typeface and type size. 

Both typeface and type size combination could be suggested and decisions can be made by 

master/doctorate students. 

 Margins should be 3 cm from left side and 2 cm from the top, the bottom and the right side. 

 1.5 leading space should be used. 

 Instead of adding extra space between paragraphs, indent should be added at the beginning of 

paragraphs. 

 There should not be extra space after subtitles, however extra space before subtitles should be 

maintained. 

 Printing double-side of the page should become an option for master/doctorate students. 

 

While this study mainly focused around IUE’s thesis preparation guideline, it should be noted that 

other universities in Turkey uses almost the same thesis preparation guidelines in a stricter manner. 

Therefore, these suggestions could be applied to all universities in Turkey. If these suggestions would 



 

51 

 

be applied, paper and ink/toner consumption would be decreased enormously. This leads to not only 

save natural resources such as trees and water but also decreases the negative impact on environment 

such as reduction of greenhouse gases, energy and solid waste during the production process of paper, 

ink/toner cartridge and ink/toner. 

 It was found out that the selection of typesetting parameters such as typeface, type size, 

leading and margins could make a difference in using space of the pages efficiently which would led 

to reduce the number of pages and the amount of ink/toner. Thesis preparation guidelines should be 

revised with these suggestions in order to reduce the use of paper and ink/toner for a better sustainable 

future.   

 In this study, sustainable design approach was embraced and implemented to graphic 

design discipline by suggesting typographical parameters which will contribute reducing excessive 

paper and ink/toner use to have less negative impact on the environment. The results show that 

graphic design is not a discipline only concerning visual and aesthetical values, but it is a discipline 

which could contribute to sustainable design philosophy. 

 Decision making before printing process is the most important part and to make a decision 

with considering environmental issues would make a positive impact to the world. As Papanek (1971, 

p. xxvi) said “In all pollution, designers are implicated at least partially”, in other words 

designers are responsible for the negative environmental impact  to a certain degree. Changing the 

status quo towards more sustainable alternatives with better decisions would make a difference 

for a better and sustainable future. 
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Appendix B: Readability Test’s Answer Sheet 

 

 

 
 

 

 

 


