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Abstract

This presentation recounts a survey of six textbooks, published in the 18th, 19th and early 20th century, and their relations. While all the authors’ interests in the progress of Icelandic society are beyond doubt, their visions were to maintain the values and virtues of the old self-sufficient rural society, and to teach the public to make the most of its current resources. Three further characteristics of the authors and their values were detected; firstly a youthful enthusiasm; secondly, access to social network such as official positions and nepotism to ensure distribution of their products; and thirdly, the target groups were self-educating youngsters in the absence of schools.
Introduction
The Lutheran Protestantism and Humanism brought printing to Iceland in the mid-16th century and channelled German cultural currents to Iceland through Denmark. The main emphasis was laid on religious publications. Enlightenment extended cultural and educational interests to secular books in the 18th century. Among them were arithmetic textbooks. In the following we shall explore six arithmetic textbooks that were published in the period 1780–1930, the goals and target groups of their authors, and their access to publication of their works. The first four are the first substantial arithmetic textbooks in Icelandic and the fifth and sixth ones were chosen for their relations to the first two books and their impact in the 20th century. 
Niss (1996, p. 13) conjectures that there are just a few types of fundamental reasons for mathematics education: contributing to the technological and socio-economic development of society and to its political, ideological and cultural maintenance and development, in addition to providing individuals with prerequisites which may help them to cope with education or occupation, private and social life and life as a citizen. We shall argue that while all the textbooks inspected were intended to provide individuals with prerequisites to help them to cope with their occupation, mainly as farmers or skilled workers, they were also to contribute to the socio-economic development of society. They may, however, merely have contributed to its ideological maintenance, that is maintaining the status quo of society, since the authors feared its urbanization. 
The enlightenment 

The Enlightenment was an eighteenth century philosophical movement, characterized by rationalism, an impetus toward learning, and a spirit of scepticism and empiricism in social and political thought. Iceland was part of the Danish state and the Enlightenment movement in Iceland originated in Denmark, where in turn it was largely derived from Protestant Germany (I. Sigurðsson, 2010). The Enlightenment left a marked impact from the 1770s onwards on many Icelanders who studied in Copenhagen, some of whom became leading officials in Iceland. The following period was characterized by the activities of The Society of the Learned Arts (Það íslendska Lærdómslistafélag), founded by Icelanders in Copenhagen. The society published a journal in which emphasis was laid on various utilitarian matters. Many top officials, both secular figures and the bishops of the Lutheran state church, played an important role in the movement. The Icelandic Enlightenment was by no means radical. While its champions wanted ordinary people to be more ‘enlightened’ they did not wish to see any major change in the structure of society. 
Education was an important aspect within the Icelandic Enlightenment. The publishing activities of its champions can be seen as a major exercise in adult education. For that purpose the movement acquired a printing press in 1794. The long term influence in Iceland on book publishing is of major and lasting importance. The publications included discussion on the possibility of progress in the main branches of economy, farming and fishing. Such discussions were emphasized in the Journal of the Society of the Learned Arts (I. Sigurðsson, 2010).
The end of the Age of Enlightenment in Iceland is often marked by the death of its main champion, Magnús Stephensen (1762–1833), but it may be argued that its influence, e.g. on education, lasted longer than in the neighbouring countries. Certain conditions in Iceland were detrimental to dissemination of its ideology during its first decades, such as tragic effects of a gigantic volcanic eruption in 1783–84 and disruption in the trade between Iceland and Denmark during the Napoleonic wars. Changes that had taken place in Iceland by the turn of the 20th century were far less extensive than for example in Norway and Denmark. The development of education for the common people was much slower to emerge in Iceland; the technological changes that had taken place in the neighbouring countries only reached Iceland to a limited extent; and there were relatively fewer towns than in most other European countries. This may be seen as a relatively favourable set of conditions for the reception of ‘enlightened’ ideas in the last two thirds of the 19th century and even up to about 1920 (I. Sigurðsson, 2010).
Society
The Icelandic society was predominantly rural throughout the 19th century, and besides livestock farming, fishing played a large role in the economy (I. Sigurðsson, 2010). A large proportion of farmers travelled to seasonal fishing stations or sent their servants (Karlsson, 2000, p. 163). Hardly anywhere until the late 19th century did fishing develop into a year-round occupation with fishing towns. In 1835, the total population numbered 56,035, while the population of Reykjavík, the largest town being formed as the centre of governmental affairs, was 639 or 1.1% (Jónsson and Magnússon (Eds.), 2007).  

The traditional fishing from open boats changed in the second half of the 19th century with an increase of decked boats, schooners (Karlsson, 2000, pp. 239–241). The schooners contributed to modernizing Icelandic society. They were the first large-scale enterprises in the country, run by a single employer with a hundred or more employees, provided with a year-round occupation. The schooners created a professional class of fishermen for the first time in history and more so when the motor boats arrived at the turn of the 20th century. Society remained, however, predominantly rural into the 1920s when population in urban nuclei for the first time exceeded the rural population. 

Enlightenment and mathematics education
By definition, the Enlightenment suited mathematics education well in its rationalism, impetus toward learning and belief that reason would advance human progress. Olavius (1780) and Stephensen (Stefánsson, 1785), the authors of the first two substantial Icelandic arithmetic textbooks, were both prominent leaders of the early Enlightenment movement. Both attended the University of Copenhagen and were avid writers of articles and books with the purpose of enhancing progress in farming. 

Only two significant arithmetic textbooks were published in the 1800s; one by Jón Guðmundsson, an ally of the independence leader Jón Sigurðsson, and another by the Rev. Eiríkur Briem. They, too, stayed in Copenhagen for a year or two, but only after they had published their books, so their impetus to write the books was in both cases domestic. Finally we shall briefly mention authors of the early 20th century textbooks; in particular Elías Bjarnason a common farm servant, who, after first enjoying school education intermittently from seasonal fishing, established a primary school on his own initiative and later wrote a perennial arithmetic textbook.
Arithmetic textbooks in use in Iceland largely adhered to the European tradition of mathematics textbooks, originating in the late Middle Ages. They began by an explanation of the concepts of a number and of numerical place value, followed by the arithmetic operations in whole numbers and fractions: addition, subtraction, multiplication, division and extracting square roots. The remaining content concerned mathematical techniques for business use: use of the Rule of Three, monetary exchange, problems of partnership and barter (Swetz, 1992). 

Ó. Olavius

Ólafur Olavius (1741–1788), who studied philosophy, was one of the most prolific writers of the Society of the Learned Arts. He lead a project of buying a printing press to Hrappsey Island in western Iceland in 1773, the first one to print secular books, a major step forward for the activities of the Enlightenment movement. Olavius was, however, forced to leave the printing press due to disagreement concerning financing of the undertaking. His substantial arithmetic textbook (Olavius, 1780) of over 400 pages, Greinilig Vegleidsla til Talnalistarinnar / A Clear Guide to the Art of Number, was modelled after a German textbook, Der Demonstrativen Rechenkunst (Clausberg, 1732), 1544 pages. Although the Clear Guide is by far shorter than Clausberg’s Rechenkunst, they contain many of the same examples (Bjarnadóttir, 2007). The target group of the Clear Guide is the self-educating general public in a country devoid of schools:

... I know not of anyone out there [in Iceland], who teaches the general public something in the computing art ... I count off a little part in the [two Latin] schools and therefore it is self-said that every common person, who wants to learn something, must be his own teacher. Writing for them such a book, where little or nothing is explained and only show with few examples how to do... I could not do (Olavius, 1780: xiii–xiv). 

The Clear Guide gives a number of examples on common algorithms and their variations as aids to mental arithmetic. The book and its model witness didactic concerns. Unfortunately it may not have had large distribution due to defamation resulting from the disagreement on the printing press in addition to the calamities of the 1780s and the competition from Stephensen’s textbook published in 1785. 
Ó. Stephensen

Ólafur Stefánsson Stephensen (1731–1812) returned home from his law studies in Copenhagen in 1754. He entered the royal administration to eventually become the governor of Iceland in 1790, a post normally reserved for Danes. During 1783–1787 he was on a sick leave, which he used for extensive writing, mainly for the Journal of the Society for the Learned Arts. In his writings, he made efforts to clarify for his fellow countrymen how to run their assets economically. Stephensen considered fishing and farming indispensable parts of the same industry and the livestock farming as the basis of society. Migration from the countryside to the seaside, where people risked to live in poverty, idleness and hunger, too much freedom and lack of morality and security among the landless population by the seaside, are recurring themes in his writings, which otherwise enhanced progress and ‘enlightening’ of the common people, but under control of the authorities (J. Sigurðsson, 2011). He suggested, e.g. in 1769, that the buying of tobacco and spirit should be rationed proportionally to people’s credit by the merchant (Ólason and Jóhannesson, 1943, pp. 366–7).

In 1785 Stephensen published at his own cost a textbook (Stefánsson, 1785), Stutt Undirvísun í Reikníngslistinni og Algebra / A Short Teaching on the Computing Art and Algebra (248 pages), which became a required reading at the two Latin schools (Lovsamling for Island 5, 1855: p. 244; Alþingisbækur Íslands 1781–1790, 1986: p. 327). In his preface Stephensen recounts that in 1758 he had written down what he learned in Copenhagen in order not to forget it. As many manuscript copies of that work were still in distribution he decided to have it printed. In his address to the reader the author feels necessary to safeguard himself against those already knowledgeable:

... this booklet is not composed in the understanding that there are not many in this country that well can compute, and can, without it, teach it to others, especially officials of the religious and secular classes; rather it is intended for use to youngsters and adolescents ... (Stefánsson, 1785: To the reader). 
To be sure, the two Latin Schools deserved to have an arithmetic textbook to assist the teaching, but the authorization of the book by Stephensen, which may have been linked to his high administrative position, excluded Olavius’s book from the tiny market. Earthquakes, which destroyed one of the schools in 1784, may, however, have reduced the educational impact of Stephensen’s textbook. In 1802, the two Latin Schools were merged into one where mathematics education was marginal. According to a memoir: “Everyone who reached the upper grade was given Governor Ólafur’s Arithmetic, but it was up to the pupils whether they ever opened the book or not.” (Helgason, 1907–1915: pp. 85–86). From 1822 onwards, mathematics teaching at the Latin School adhered to Danish regulations and Danish textbooks by Bjørn, Ursin and Ramus were used (Bjarnadóttir, 2006).   
Stephensen’s book, Clear Guide, was more compact than that of Olavius, only 4–7 examples on each of the four operations in whole numbers. Decimal fractions are new vis-à-vis the Clear Guide, progressions/sequences are treated more fully and Short teaching exceeds Olavius’s book by an introduction to algebra. The decimal fractions are notable. While their introduction in Europe is usually credited to Stevin (1548/49–1620), they do not seem to have been commonly introduced in 18th century arithmetic textbooks. The influential Anleitung zur Rechenkunst by L. Euler (1738) does not introduce decimal fractions, nor does Clausberg’s (1732) Rechenkunst. 
M. Stephensen

Two arithmetic manuscripts, Lbs. 408, 8vo, and Lbs. 409, 8vo, have been passed down to us through Þórunn, the daughter of Magnús Stephensen (1762-1833), Ólafur Stephensen’s son. Lbs. 409, 8vo, carries the name Stutt Undervisan umm Arithmeticam Vulgarem eða Almenneliga Reikningslist, nearly identical to the title of Ólafur Stephensen’s book, while their texts are different. The Lbs. 408, 8vo, contains Prof. J. M. Geuss’s lecture notes on arithmetic during 1781–82. Magnús Stephensen recounts in his autobiography that he in 1781–82, aged 19, studied lecture notes by Prof. J. M. Geuss at the University of Copenhagen (Stephensen, M., 1888). He did not attend the lectures as he did not understand the professor’s ‘obscure’ language after having missed the entrance examination and the first three months due to his late arrival to Copenhagen. He obtained excellent grade in June 1782. 

During 1784–85, when Magnús Stephensen stayed in Copenhagen, aged 22, he recounts that he altered his father’s manuscript of the Short teaching significantly while preparing it for publication. Furthermore, he added chapters on decimal fractions, ratios, proportions and sequences, and chapters on algebra and linear and quadratic equations, a total of six out of the twenty-nine chapters, covering 78 of its 248 pages. The novelties in Short teaching can therefore be credited to the son and his studies of Prof. Geuss’s lecture notes. The manuscript Lbs. 409, 8vo, is probably a copy of Ólafur Stephensen’s original. The two works follow similar scheme but have hardly an example in common except a rhyme on the place value notation. In addition to the alterations that Magnús Stephensen lists in his autobiography, an examination reveals that he added an introduction, modelled on Geuss’s lecture notes; he separated examples involving measuring, monetary and barter units from the general treatment of the four species; expanded the chapter on sequences; and added to variations of the Rule of Three. 

Geuss’s lecture notes and the Short teaching begin by the same terms: ‘A quantity (quantitas) is all that may be increased and decreased’ (Lbs. 408, 8vo, p. 1), ‘... decreased and increased’ (Stefánsson, 1785, p. 1). The discussion continues to ‘quantitates intensivae’ and ‘quantitates extensivae’, and later to ‘mathesis pura, theoretica, abstracta’ and ‘mathesis practica, applicata, and mixta’, in both cases also translated into the vernaculars. The textbook is not a direct translation of the lecture notes but the impact is clear. The sections on decimal fractions have for example the same length and cover the same topics, while the examples taken are comparable, not identical. Neither gives word problems on decimal fractions. Similar influences appear in arithmetic and geometric ratios. The extant notes of Geuss’s lectures neither treat arithmetic and geometric sequences nor algebra and linear and quadratic equations, while Magnús Stephensen in his autobiography recounts that he possessed copies of lectures in arithmetic, algebra, geometry, trigonometry etc. 
It is remarkable that a university freshman, who did not understand his professor, had the courage to rewrite a textbook according to lecture notes that he had copied from others. This endeavour was, however, by no means Magnús Stephensen’s first or last. When he stayed shipwrecked in Norway in 1783–4 he copied cook-book recipes, translated them into Icelandic, wrote forewords on behalf of his brother and published an excellent cook-book ‘for upper-class house wives’ in year 1800 by the name of his sister-in-law. 
In 1794, the old Enlightenment society had declined and the Society for the Education of the Nation (Landsuppfræðingarfélag) was founded with the purpose to buy the Hrappsey printing press and move to Leirárgarðar in the neighbourhood of Magnús Stephensen, who became the undisputed leader of the Enlightenment movement in 1796. The printing press formally became official property in 1798 as a gift from the contributors, and Stephensen became its director. In 1799, the society bought the Hólar Printing Press, governing religious printing. Magnús Stephensen then became in charge of all printing in the country (Jónsson, 1867). He had many works of his printed at the printing press, e.g. the cook-book and a psalm book where he excluded the Devil to the regrets of many. Stephensen’s main occupation was, however, to be the country’s highest court magistrate. The impact of the Stephenson family remained strong throughout the 19th century. 
J. Guðmundsson 

The second half of the 19th century was characterized by a growing struggle for autonomy from Denmark, lead from Copenhagen by Jón Sigurðsson and guided by the spirit of Enlightenment and rationalism. Sigurðsson’s prime supporter in Iceland, Jón Guðmundsson (1807–1875), wrote an arithmetic textbook in 1841, Reikníngslist, einkum handa leikmönnum / Arithmetic Art, mainly for Laymen. The book was printed at the printing press in Viðey where Magnús Stephensen resided during his final years, and published at the cost of Ólafur M. Stephensen, the son of Magnús Stephensen and the son-in-law of his brother. Ólafur M. Stephensen hired the printing press and ran the publishing house after his father’s death until 1844 (Jónsson, 1867). 
The Arithmetic Art was, like all textbooks published into the first quarter of the twentieth century, aimed at extensive home education. The author defined his target group mainly for self-instruction of those who already could read and felt necessary to safeguard himself against others:

... Those [who know arithmetic better than the author] I do not have to tell that the book is not written for them but for laymen ... (Guðmundsson, 1841: To the Reader).
The book includes the traditional content. A section on percentages is new vis-à-vis the 18th century books. It contains topics such as the Euclidian algorithm as does Olavius’s book, and testing of operations, but no algebraic explanations. No evidence has been found as yet concerning its use except that it was used in 1842–43 at the Latin School, where Danish textbooks were otherwise prevalent. No other schools existed where the book might be used. It is not mentioned in the author’s biography.
The author mentioned Stephensen’s Short teaching and current Danish textbooks in his text, where he explained why he preferred the Danish approach to the Rule of Three to the Governor’s ‘long one’. The rhyme on values of digits in the placement notation is repeated from Stephensen’s book, as is the case of a very foreign example: In a war, a general leads 132,000 men against 91,000 men, numbers greatly exceeding the Icelandic population (Stefánsson, 1785, p. 27; Guðmundsson, 1841, p. 27–28). The 1841 Arithmetic Art contains more examples on trade with merchants than the 1785 Short Teaching. The former monopoly trade became free for all subjects of the Danish Kingdom in 1787 which contributed to increased trade. Both textbooks contain examples on fish catch and fish as a barter unit. While Stephensen exhibits a number of examples regarding time, Guðmundsson is more concerned with international geography, but no less with moralizing on expenditure on the imported goods: coffee, tobacco and alcohol.   
E. Briem

The Reverend Eiríkur Briem (1846–1929) published an arithmetic textbook (Briem, 1869) in cooperation with printer Einar Þórðarson, when Briem was only 23 years old. The printing press had been transferred to Reykjavík in 1844 and from 1852 it was run by Einar Þórðarson who finally bought it in 1877. Freedom to print was enacted in 1855. 

Briem enjoyed home education and stayed in Reykjavík for only three years during his studies at the Latin School and the Theological Academy where he graduated in 1867 (Bjarnadóttir, 2010). While staying at home, Briem studied Stephensen’s treatises on economy thoroughly, especially the paper on the profitability of sheep farming exceeding cattle farming and fishing (Bárðarson, 1931). Briem became influenced by Spencer’s educational theories when he stayed in Copenhagen in 1879–1880. Spencer e.g. voiced his views on religion and economics, both subjects occupying Briem. Briem’s Arithmetic was published in an extended version in 1880 after Briem’s stay in Copenhagen. It was widely used into the 1910s. His aim was to create a practical handbook for the self-instructing youth, devoid of theoretical explanations, but with the important additions, logarithms: 

... for the chapter about algebra, equations and logarithmic calculations I have, however, expected that people had some instruction; in that chapter I have, as elsewhere, avoided supporting the rules prescribed by reasoning; when I have made exceptions in several places, it is because the reasoning could as well be an exercise or it was so clear that it could be used to support the memorizing of the rule (Briem, 1880: iii).

The first two lower secondary schools were established in the early 1880s. The author’s brother used the arithmetic textbook for teaching at a new lower secondary school in northern Iceland, and the author himself taught the book to freshmen at the Latin School for eight years. 

The content of Briem’s Arithmetic follows the European tradition described by Swetz (1992), adding decimal fractions, percentages and interests as did Guðmundsson. Briem was not concerned with philosophical discussion on the number concept, but went directly to the placement notation, guided by the same rhyme as his predecessors, Stephensen and Guðmundsson. A study of the textbook reveals the author’s roots in a self-sustaining society of sheep and cattle farming, supported by seasonal fishing, as well as his wish to provide people with financial education and advice concerning cautious allocation of their income.
The period from 1880 to the Great War was characterized by considerable societal change, both in educational matters and in economic terms. Economic progress was based on fishing at a larger scale than before, using decked vessels. Briem was an active participant in the development as a Member of Parliament and guardian of the first National Bank of Iceland, besides teaching at the Theological Academy and being philosophy professor at the University of Iceland from its establishment in 1911. However, his Arithmetic did not change with the times. It contains only a few examples of running fishing vessels, involving both profits and losses. There is also an example of a farmer’s expenditure on coffee for ten years. The reader is asked to compute the interests of the amount which otherwise could be used to improve the farmer’s land and increase his livestock (Briem, 1905, p. 37, 41). 
Ó. Daníelsson and S. Á. Gíslason

Ólafur Daníelsson (1879–1957) studied mathematics in Copenhagen and returned in 1904. While waiting for a suitable post in the home country with only one high school and no college nor university, he wrote an arithmetic textbook for adolescents (Daníelsson, 1906), published in extended versions in 1914 and 1920. The last version was to become the most influential textbook into the 1970s. Daníelsson was doctor of mathematics while his close friend, Sigurbjörn Á. Gíslason (1876–1969), who also wrote a noteworthy arithmetic textbook series, was a theologian. Both of them introduced the novelty of the metric system, authorized in Iceland in 1907. However, their didactical visions were different and so were their backgrounds. 

The population in Reykjavík had become 11,600 in 1910 out of a total population of 85,183, or 13.6% (Jónsson and Magnússon, 1997). Gíslason lived in Reykjavík from the age of 15, first as a school boy and later as a teacher. He was the first of the arithmetic textbook writers mentioned above, to aim his series at school teaching. He emphasized mental arithmetic, introduced flexible methods and warned of rote learning and introducing tables too early, but recommended use of the abacus and examples referring to daily life (Gíslason, 1911, pp. 3–4). Gíslason’s series counted six small volumes, four of them intended for primary level from the age of seven. Daníelsson’s text was not fit for primary level teaching and will not be treated individually in this respect but was duly reflected in the text of his student Bjarnason.

E. Bjarnason

E. Bjarnason (1879–1970), author of a perennial textbook series, was a son of a farmer, educated at home by his mother, a minister’s daughter. He arrived at the age of 22 from the southeast Iceland to the fishing village and commercial centre of Eyrarbakki in the southwest to fish in the wintertime in 1901–2 (Skaftfells, 1945). Eyrarbakki hosted the country’s oldest extant primary school, established in 1852. The teacher allowed Bjarnason to stay as much at school as he could in his spare time when weather precluded fishing. During the next season, in 1902, Bjarnason did not go to sea but established his own school with the support of his parish minister. When the Teacher Training College was established in 1908, he attended it for one year, to graduate in 1909. By that time he was a married man, a father to three children and running a farm. 
Bjarnason returned to his school and farm, but in 1919 he became a teacher, and later head-teacher, at the Reykjavík Primary School. His textbook series was intended for age 10–14, the age level of compulsory schooling at that time. It was first published in 1927–29 – probably existing earlier in a manuscript, even since his rural school teaching – and it was reprinted into the 1970s. It is written under a strong influence from Ólafur Daníelsson, his teacher at the Teacher College. This case is reminiscent of Prof. Geuss’s impact on young Stephensen; in both cases young men who without hesitation transfer their mentors’ ideas to share with their countrymen.  
Bjarnason lived at the junction of two eras, without and with schools:

I wanted this book to be of aid to children and adolescents who want to learn the basic concepts of arithmetic on their own ... I have tried to have all explanations and hints as simple as I could and not more than I found necessary. I do not consider it practical to introduce children to many different methods for the same task. Later, when the basic concepts have become firmly established, more methods may be pointed out if it is considered desirable. 

Many parents, especially in Reykjavík, have told me that they do not know any arithmetic textbook that they feel they can use, even though they wanted to guide their children in their arithmetic studies. I wanted this book also to assist them.

Finally, I hope that the textbook becomes usable as a textbook in schools – while not for small children. The intention is that teachers can, if they wish, leave out the explanations as they are presented in the book without rearranging the order of the tasks (Bjarnason, 1927, p. 3).

The order of expected target groups of the 1927 textbook is as follows: first self-instructing youth; secondly their parents; thirdly the schools. At this time half the population lived in rural areas. Nearly half the age cohort 10–14 years attended itinerant schools. They were based on self-instruction for long periods, which was not always favourable for mathematics learning. Lower secondary schools were confined to one state-run school, a handful of private schools and a rising number of technical schools in the small urban nuclei. Presumably the majority of students never progressed beyond the four operations in whole numbers and common and decimal fractions, and probably had problems with that. Bjarnason’s books may therefore well have met the anticipated target groups at its time. 

Gíslason’s Arithmetic and Bjarnason’s Arithmetic were authorized as textbooks for primary schools in 1929. Bjarnason’s book was republished by the State Textbook Publishing House, established in 1937, following the Great Depression. Its role was to distribute free textbooks to children, but the publishing house was kept underfunded for decades and the book remained the sole choice of an arithmetic textbook into the 1970s.
The target groups of textbooks in three centuries
All the authors feel a need to define their target groups and in most cases school use is secondary. The authors of 1780s and 1840s seem to expect the ordinary reader of books to be an educated man. Their books, however, are not intended for the well educated but for the youngsters who already know how to read. Later authors, Briem and Bjarnason, tacitly assume reading knowledge, while they still aim at self-education. All the authors assume dire need for education in the underdeveloped Icelandic society, while they beware of offending their countrymen. 
Briem, in 1880, was expecting progress in the nearest future. However, progress in education had still a long way to go in Bjarnason’s time when schooling in general was still far behind the other Nordic countries. In the late 1920s the state paid 40 krónur (crowns) per child for its education, while in Denmark the amount was 211 kr., in Norway 245 kr. and in Sweden it was 214 kr. (Menntamál, 1929). In a country with conditions of communication and transport similar to Norway, Iceland spent only 16% of what Norway spent on schooling. 
Bjarnason’s time was, however, a turning point in demographic development and education. After 1925, the majority of the population lived in towns and villages with 200 inhabitants or above (Jónsson and Magnússon, 1997). A considerable number of lower secondary schools were established in districts and towns in the late 1920s and a legislative act on primary and secondary education in 1946 opened up direct track from primary to secondary education. 
Bjarnason hardly foresaw the longevity of his work, which is conjectured to be partly due to wide-spread nepotism, tracing back to the Stephensens. Bjarnason’s son was the Director of Educational Affairs in 1944–1974, the heydays of Bjarnason’s textbook, working closely with the monopolized State Textbook Publishing House, where he was a member of the governing board in 1956–1964. The son himself was brought up in traditional rural setting and the medieval arithmetic text tradition, and may not, in spite of his high position in the educational system, have been familiar with any different approach to arithmetic teaching (Bjarnadóttir, 2006, p. 148, 209). 
Relations of the textbooks to the society
The 18th century authors wrote their textbooks in or right after their stay in Copenhagen; this applies also to Magnús Stephenson’s additions to his father’s book. Those books are written under foreign, Danish and German, influences. At least Olavius seldom referred directly to Icelandic society, except to Icelandic trading units which were drawn from barter trade and the basic unit was ‘fish’, where 240 fish units equalled one cow (Bjarnadóttir, 2006, p. 78). There was a severe lack of monetary currency which did not become common until in the last phase of the period in concern. Olavius did not stay or work in Iceland more than a couple of years when he was in charge of the printing press. He was not concerned with ordinary farming life, but with didactic ways of mental arithmetic, translated from Clausberg’s Rechenkunst.
Stephensen mentioned Iceland directly in one example: “Anno 1750, about 10,000 barrels of meal arrived to Iceland, intended to be share between the 40,000 people who were known for certain to live there at that time; how much meal was the share of each that year?” (Stefánsson, 1785, p. 60). The example provides interesting information about import of meal, showing that Iceland was not exclusively a self-sufficient society. The meal was hardly imported as charity, the year 1750 was better than 1751 and the following years when harsh climate caused famine. Poor farmers may have exchanged the more expensive meat for meal to mix with blood, liver and kidneys for puddings.  
The Stephensens belonged to the elite of landowners and royal officials. No one doubts their sincere wish to educate the general public but they took the order of society for granted. An example concerns a wedding reception of 70 guests. They are to sit at three tables and the available amount of money is 200 rixdollars; the elite is to have food for 4 rd., people at the middle table for 3 rd. and at the lowest table for 2 rd. each. The question was how many could sit at each table. 
Impacts of the Stephensens’ societal interests may not be detected in their own textbook but their followers’ textbooks. Guðmundsson’s and Briem’s books are written to teach people to make the most of what they have and what they earn. More than one example in Guðmundson’s Arithmetic Art warns the reader against consuming alcohol: Two brothers earned some money as farm servants and fishermen during a year, but the elder one earned more. However, the younger one had more left after the year as the elder brother squandered his money more on diverse useless items such as spirits, coffee and bread by the baker. Another example of this kind tells a story of a shady dealer buying spirit in Reykjavík (the Sodoma of Icelandic society) to sell in rural areas and making (too) much profit. Still another example concerns a worker in Reykjavík who began to consume half a pint of spirit each day from the age of thirty to his death at sixty. The expenditure was gigantic, which must have been the intention to demonstrate. However, health issues and social problems were not mentioned in this context. 
In many of his story problems, Guðmundsson recounts informative matters, such as the time span since Columbus discovered America, the strength of the silk thread compared to the thread in a spider web, the furs of the Russian Emperor, the distance of a lightning computed by the time delay of the thunderclap, etc. Guðmundsson is thus faithful to the Enlightenment vision, to enlighten the public.
There is no noticeable difference between the society that Guðmundsson and Briem describe in their 19th century textbooks. Both textbooks contain examples on the cost of supporting paupers, besides the usual examples on harvesting hay, feeding cows and sheep and buying or weaving material for clothes. In Briem’s 1869 text, the salary of servants harvesting hay is paid in butter and their food counted in fishes. The student is to calculate the cost of the hay in rixdollars, while real money was scarce. Shopping at the merchant was still barter trade; the farmer’s credit was fish, wool, meat and fat, for which he bought rye, oatmeal, beans, coffee and linen. Briem does not moralize to the same degree as Guðmundsson, while he warns seriously against borrowing: 
A farmer borrowed autumn-wool by the end of March against paying it back by the end of June by the same amount of spring-wool; now the price of the autumn-wool was 50 p., but of the spring-wool 80 p.; how much did he have to pay in % p.a.? Answer: 240% p.a. (Briem, 1880, p. 24).

The farmers had to ensure enough wool for their family and servants to spin for knitting and weaving in the late-winter and early spring before the bustle of lamb-births, shearing and hay-making; the old farming cycle in a nutshell. 
Bjarnason’s problems describe a society which is less self-sufficient than the one described in the 19th century textbooks. People buy daily groceries at merchants who buy and sell their goods in irregular quantities. A typical problem is: 

A farmer buys three boxes of butter. One of the boxes contains 20,5 kg butter, the second 16,755 kg and the third 16 kg. The merchant now sells gradually 4,5 kg, 3,675 kg, 14,075 kg and 9 kg. How much is then left? (Bjarnason, 1933, p. 54).
This merchant buys his goods from farmers or possibly from a dairy, and the customers buy large quantities to keep at their homes as was customary in the countryside. During the latter part of the period of Bjarnason’s textbook, after 1960, this sole arithmetic textbook for age 10–13 no longer had the aim of enhancing progress in society, but to maintain the ideology of a disappearing societal structure.  

Discussion
The authors Magnús Stephensen, Eiríkur Briem and Elías Bjarnason were very young when they decided to share their knowledge with their fellow countrymen. Magnús Stephensen was only 22 years old when he was entrusted to prepare his father’s textbook for publishing and took the initiative to rewrite it, and indeed only 21 years old when he prepared a well-known cook-book. One wonders about the generosity to write and rewrite whole books under other people names. The ‘other people’ were in this case, however, relatives, members of a family with strong family ties.  
Eiríkur Briem was 23 years old when he wrote his textbook, which became the most influential arithmetic textbook for 40 years, and the common man, Elías Bjarnason, was only 23 years old, when he decided to establish a school after becoming acquainted with that kind of activity in bad-weather breaks from fishing. Jón Guðmundsson completed the Latin School late due to illness and poverty, and at the age of 35 when he published his textbook, he was not yet the influential person he later became. Sigurbjörn Á. Gíslason began teaching just after graduation from the Latin School at the age of 21. He may then have begun creating exercises for his six volumes textbook series, which he published at the age of 34. 
All our textbook authors became well-known in Iceland. Magnús Stephensen as the highest magistrate at the country’s court and extremely active editor of educational publications of a variety of kinds; Ólafur Olavius as a prolific writer whose products were published in Copenhagen while he never had a position in Iceland; Jón Guðmundsson as the editor of an influential journal supporting the independence movement; Eiríkur Briem as a professor of theology, member of parliament and the warden of the first National Bank; Sigurbjörn Á. Gíslason as teacher at secondary schools, but later reputed for his humanitarian work; and Elías Bjarnason as the head teacher of Reykjavík Primary School, the sole primary school in Reykjavík until 1930.    

One may wonder if the longevity of the books may be attributed to the high positions of their authors. This certainly contains a grain of truth; Magnús Stephensen directed the country’s only printing press until his death in 1833. No arithmetic textbook competing with the book of the father and son was published there while he was alive, while the son, Ólafur M. Stephensen, printed Guðmundsson’s Arithmetic Art at his own cost, when his father’s 56 year old book was probably out of print. Elías Bjarnason taught at the far largest primary school in the country, and his influential son could take care of his interests at the monopoly State Textbook Publishing House into the 1970s. 
Eiríkur Briem taught arithmetic at the sole Latin School, where he used the book, and his brother used it in the country’s sole state-run lower secondary school, which ensured a certain, although limited, distribution. Gíslason taught at many schools in Reykjavík and it was not until 1942, at the age of 66, that he turned to priesthood at the nursing home he had established. As for Jón Guðmundsson, he had neither an official position nor worked at a school. He was, indeed, persona non grata by the Danish authorities and nothing is known about the distribution of his textbook. There was no secondary school at his time except the Latin School where Danish textbooks were exclusively used, except Guðmundsson’s book for one year, until Briem introduced his own book. Olavius had no official position in Iceland and his book was used in neither of the two Latin Schools of that time.
Conclusions
The first champions of the Enlightenment, who wrote the textbooks, were influenced by cultural currents during their studies at the University of Copenhagen, while their followers had never been abroad before the publication of their textbooks. Their knowledge of international cultural trends was in their cases confined to their reading, not the least writings by the Stephensens. They were concerned with society and wanted to contribute to its development by education on improved farming in Ólafur Stephensen’s understanding; that fishing and agriculture were indispensable parts of the same industry and the livestock farming the basic foundation of society. They had reservations about the urbanisation of society and wanted to contribute to the ideological maintenance of the old self-sufficient society by demonstrating how to act economically within its limits. 
Several more factors were involved in the production and distribution of textbooks, in our case arithmetic textbooks, in the 18th, 19th and early 20th century. The first factor was a youthful enthusiasm, inspired by the Enlightenment, to promote an underdeveloped society. The second factor was a social network, either high social position or even nepotism as we saw in the case of Stephensen and Bjarnason, or a position within the school system, however tiny, possibly intertwined with the first factor. Stephensen, Briem, Gíslason and Bjarnason provide examples of this. In this respect, access to a printing press and/or a publishing house was of uttermost importance as seen by Stephensen, Guðmundsson, Briem and Bjarnason. The third factor was the target group, in all cases primarily the self-instructing youth, a witness of a society lacking schools for the general public. 
The textbooks were all related to present society at the times of their publication, even the 20th century textbooks took some notice of the emerging urban society. That Bjarnason’s book became out of phase with society, being the sole choice for more than three decades, is a different story about how an official decision may hinder development. It is regrettable that Bjarnason’s textbook, reflecting the predominantly rural society of the early 20th century, remained the only choice for city children of the 1960s and 70s. It reminds somewhat of the monopolistic position of the Short Teaching by the Stephensens. There is a second similarity between the Stephensens and Bjarnason, i.e. the son supporting and promoting the father’s work. Bjarnason’s son was in a key position to continue the publication of his father’s work indefinitely. 

Didactical interests seem to have been secondary. Far into the 20th century calculating correctly by hand was of crucial importance, so that it may have been considered more useful to know one method securely than a variety of methods. From the modern point of view, Olavius/Clausberg’s as well as Gíslason’s interests in versatility in algorithms and emphasis on mental arithmetic are, however, more likely to underpin real understanding and motivation so that mathematics becomes more of a tool to cope with life than mere exercises in procedures and algorithms. 
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