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ABSTRACT

Long-Term Effects of Phonics Approaches
to the Development of Reading Skills

Many studies have documented that a phonics approach is an essential component in
the teaching of reading for beginning readers, especially for students at risk of reading
disabilities. We study whether phonics approaches, as indicated by the choice of basal
readers (materials for the initial teaching of reading) in Grade 1, have long-term effects
on adult education levels and labour market outcomes 23 years later. The study shows
evidence of a causal link between the choice of basal reader in primary school and school
results at the end of lower secondary school as well as labour market outcomes at age 30.
Choosing a basal reader that is easily compatible with a phonics approach is a highly cost-
effective policy choice.
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1. Introduction

In this paper, we investigate whether the choice of basal reader, i.e., materials for the initial
teaching of reading, have long-term impacts on the students’ level of education and labour
market outcomes measured at age 30. In particular, we investigate whether basal readers that
are highly compatible with a phonics approach have a long-term impact on the students.
Following a phonics approach, beginning readers are explicitly taught to identify speech sounds
and to associate letters with these sounds and to blend the identified speech sounds into words.
Many studies, e.g., Machin et al. (2018), have reported positive short- and medium-term effects
of phonics approaches. To the best of our knowledge, we provide the first (very) long-term
study of the importance of phonics approaches.

Literacy is arguably the most important skill learned in school, but although some progress
has been made over the past decades, the proportion of poor readers remains above 10 percent
at the end of compulsory schooling, (OECD, 2012). Poor reading ability negatively affects
children’s experience of time in school, limit their level of further education, and can lead to a
poor working life with limited prospects and early retirement. Hence, poor literacy is often
associated with low social mobility, low-skilled jobs, and unemployment (Vignoles et al. 2011,
Cherry and Vignoles, 2020). Poor literacy is, therefore, immensely costly for the individuals as
well as for societies.

A vast literature has been devoted to studies of how to improve the teaching of reading of
students in primary school (e.g. Rose 2006). A key finding from this research is that teaching
methods matter. In particular, there is evidence in favour of phonics approaches, i.e., teaching
methods that focus explicitly on letter-sound connections and how to employ them to decode
written words (Machin et al. 2018, Slavin et al. 2009). Especially for struggling readers, it is

important that initial teaching contains an element of explicit instruction in the alphabetic code



in addition to a number of other elements (Brady, 2011; National Reading Panel, 2000; National
Early Literacy Panel, 2008; Rose, 2006). This means that teaching should comprise examples
and ample practice with the basic letter-sound correspondences and with blending sounds into
words. In short, it is helpful for beginning readers to be explicitly taught how to make use of the
basic alphabetic principle of the orthography to identify written words.

Phonics approaches are closely linked to the choice of basal reader. Typically, a basal reader
will not only provide texts with a vocabulary that is suitable for reading practice, but will also
be tailored for a sequence of instructions and activities for students. 'Basal reader’ is here short
for a whole set or package of published materials for teaching initial reading, usually
comprising a reading book, one or more work books, a teacher's guide and additional easy
materials for independent reading. The basal reader is thus likely to have a significant influence
on both teaching contents and methods (cf. Machin et al. 2018).

Several countries have made a phonics approach mandatory. For instance, phonics was
implemented in the US through the federal Reading First program following evidence-based
recommendations by the US National Reading Panel (National Reading Panel 2000, Machin et
al. 2018). In the UK, the National Literacy Strategy from 2006 followed the recommendations
of a “synthetic phonics”2 approach given by the Rose report (2006). In several other countries
where the orthography is much more regular than the English (or Danish), phonics have been
the dominant approach for generations. Examples are Finland, Greece, Italy, Germany and the
Netherlands. The variation in and debate about initial teaching methods is almost exclusively
found in countries where the orthography is less regular, that is, with many deviations from

simple letter-to-sound relationships. Denmark is such an example (Seymour et al., 2003; Elbro,

2 Rose (2006) describes how the National Literacy Strategy, first implemented in 1998, resulted in major changes to the
teaching of literacy. “The Strategy engaged schools in developing a structured teaching programme of literacy that included
not only what phonic content should be taught but also how to teach it, with a subsequent rise in standards”, Rose (2006:3).



2005). Denmark continues to differ from other countries with irregular orthographies in that
phonics approaches are not mandatory. In Denmark, methods for the initial teaching of reading
are entirely the teachers' choice.

An important limitation of the literature is that the existing studies of phonics approaches
have been relatively short in time, with only a few follow-up studies at the completion of lower
secondary (ninth grade) school (Johnston and Watson 2005). Machin et al. (2018) evaluate the
short-medium-term impact of a change in UKs reading strategy towards more emphasis on
“synthetic phonics”. They find positive initial effects on average test scores at age five. At age
11, the average effect has faded away while it remains significant for disadvantaged children
(low SES and/or non-native speakers).

To the best of our knowledge, no published study has looked at very long term, adulthood
outcomes of phonics approaches, e.g., in terms of education and labour market outcomes. This
study aims to fill this gap.

In a comprehensive assessment of the importance of a range of basal readers in Denmark,
Borstrgm, Petersen & Elbro (BPE) (1999) followed and repeatedly tested all pupils from the 1st
to the 3rd grade across 124 schools, roughly 3,500 pupils - from 1995 to 1998. They also
interviewed the pupils’ teachers and collected detailed information about the basal readers.
Focusing on the five most popular readers at the time, BPE found that one basal reader in
particular was characterized by a focus on the direct instruction in letter-sound connections
and sound blending. Use of this basal reader was found to be associated with significantly fewer
participants being categorized as “poor readers”, i.e., pupils with reading scores below the 10th
percentile across all participants. The BPE (1999) report established that, for students with
poor prerequisite skills, it is important that the teaching of reading comprises direct instruction

in the alphabetic code, covering the basic links between letters and their sounds and how to



blend sounds into words. The most supportive basal reader was also found to comprise
predominantly regularly spelled words that allowed students to practice the basic letter-sound
relationships.

The present paper reports from a follow-up study of BPE (1999). We estimate the impact of
basal readers for students who started in first grade in one of the 124 schools in 1995. These
children were born in 1988 and we were able to follow them in the Danish administrative
registries up until 2018, i.e. the year they turned 30.

Even though BPE (1999) found the expected short-term effects associated with basal
readers such effects may cease to exist in the longer run. Some well-known and thoroughly
studied US initiatives may spur some optimism though. For instance, the Student Teacher
Achievement Ratio (STAR) initiative, which reduced the class size for randomly selected
classes, resulted in positive long-run outcomes measured at age 27, (Chetty et al. 2011)3.
Similarly, the Head Start program, which promotes school readiness, has also resulted in
positive long-run effects in adulthood (see Deming 2009). The Chetty et al. (2011) and Deming
(2009) studies establish that improvements in short-run test scores translate into
improvements in adult labour market outcomes.* We investigate whether a similar long-run

impact can be found for the choice of basal reader in primary school. In the absence of a

3 Early studies of STAR are reviewed in Schanzenbach (2006). Generally, the effects remained up to third grade and were
especially high for black students.

4 There are several other studies of programs and interventions that have shown long-term effects, see fx. Fredriksson et al.
(2013) on long-term effects of class size, and a series of papers written by James J. Heckman and co-authors on the Perry Pre
School program (e.g. Baulos et al. 2024), an experimental study of an early childhood education program. Heckman & Garcia
(2023) on the Carolina Abecedarian Project (see also Ramey & Campbell 1984). Carneiro & Ginja (2014) investigate the
medium to long-term impact of HEAD start on health and behavioral problems and find long-term effects when the children
have become of age 12-13. Hoynes et al. (2016) also investigate long-term impact of program changes in childhood. They
analyze the introduction of the Food Stamp Program, rolled out across counties between 1961 and 1975, and find that access
to food stamps in childhood leads to a significant reduction in the incidence of metabolic syndrome (related to obesity) and,
for women, an increase in economic self-sufficiency.



randomized experiment or a natural experiment, we lay out in detail reasons why the links
between basal reader and outcomes 25 years later may nonetheless be interpreted as causal.

We find that students who in grade one was taught how to read using the most “phonics-
compatible” basal reader obtain better outcomes both in terms of test scores in the short-term
(BPE’s original study), medium-term test scores in Danish measured at the end of the ninth
grade (upper secondary exam), and at age 30 in terms of length of education. Applying an
unconditional quantile regression approach, we establish that the average results are driven
entirely by improvements in the lower echelons of the distribution of the various long-term
outcomes, and, when adapting quantile regression, we also find statistically significant effects
of the phonics-compatible basal reader in the lower end of the distribution of income and
fulltime employment at age 30.

Choosing the best basal reader has very low (or no) costs so any positive long-run impact
will inevitably imply that choosing a phonics-compatible basal reader is highly cost effective.
This is in sharp contrast to much more costly initiatives usually analysed in social science, such
as reduced class size (Krueger 1999, Angrist & Lavy 1999, Heinesen 2010), increased
instruction time (Lavy 2015, Rivkin & Schiman 2015, Andersen et al. 2016), two-teacher classes
(Andersen et al. 2020, Andersen et al. 2025), and special provisions for students with learning

disabilities (Schwartz et al. 2021).

2. Some background on basal readers and phonics instruction
Typically, the basal reader will not only provide the texts and words for reading practice,

but will also be tailored for a sequence of instructions and activities for students. The basal
reader will thus have a potentially significant influence on both teaching contents and methods

(in line with Machin et al. 2018).



As mentioned, research on reading has established that, especially for struggling readers, it
is important that the initial teaching has an element of direct instruction in the alphabetic code
('phonics’' instruction) in addition to a number of other elements of teaching (Brady, 2011;
National Reading Panel, 2000; National Early Literacy Panel, 2008; Rose, 2006). Some basal
readers are more suitable for such instruction and practice than others. A basal reader that
lends itself well to phonics instruction is one with which students can apply the most common
letter-sound correspondences to short, common, and regularly spelled words that are repeated
many times through the text. With such a text, the beginner can practice letter-sound
correspondences while being able to read independently from an early point.

A phonics-compatible basal reader would thus be expected to be beneficial for students of
all abilities, because all students need to acquire proficiency with letter-sound correspondences
in order to attain a robust foundation for development of further abilities in reading and
writing. Indeed, a phonics-compatible basal reader is expected to be particularly supportive for
students at risk for reading disabilities who need more explicit instruction and practice with
this foundation.

In the first half of the 1990s, the predominant view on basal readers in Denmark, as in most
other countries, was the same as it had been at least since the 1960's - that children should be
taught multiple strategies for decoding written words. The view was described by Mogens
Jansen, the long-time president of the Danish reading teachers' association, as "the teaching of
reading without really any method" in a report on reading instruction in Denmark (Jansen,
Jacobsen, and Jensen 1978), and elsewhere as an eclectic or mixed cue method (Dalby et al,,
1983; 1989). Others have described it as a "searchlight" method (e.g. Rose 2006) by which
children are taught to decode words by means of multiple cues, such as context (including

illustrations), prior knowledge of content, whole word shapes, orthographic knowledge, and



letter-sound correspondences. The idea was that the beginning reader would (and should) use
whatever cue to try to identify printed words, similarly to the many strategies one may apply
to solve a rebus.

This dominant searchlight or mixed cue method was not criticized in Denmark in the early
1990s for making all kinds of cues equal and thus failing to recognise the primacy of the letter-
sound correspondences. 5

Following the searchlight method, all the available basal readers in Denmark in the 1990s
would contain richly illustrated narratives about children in more or less familiar situations
and surroundings. This would provide students with context cues for guessing words rather
than recognising them via their letter-sounds. All of the basal readers would also support
teaching of at least some "sight words", i.e., words to be recognised as wholes without any
encouragement to "spell out” the words letter by letter.

While basal readers that were fully compatible with a phonics approach were still
unavailable in Denmark in 1995, some of the basal readers available were more compatible
with a phonics approach than other basal readers (BPE, 1999). The more phonics-compatible
basic reader would be one with a majority of short, easy-to-decode words with high-frequent
letter-sound correspondences, and with many repetitions of these words in rather short
sentences. A few words would always be presented as wholes, e.g. the names of the main
characters, and a few irregularly spelled, very high-frequency words, corresponding to words
like English was ["weaez"] and are ["ar"]. Examples of such basal readers from English are Peter

and Jane, and The Alison books in the US.

5 Though it was noted with some concern that a high proportion (more than one in four) of Danish students took at very long

time (more than three years) to learn to decode written words fluently. This fact was widely referred to in Denmark following
the first international comparison of students' reading (Elley 1992).



At the beginning of the 1990's, such phonics-compatible materials were simply viewed as
very old-fashioned in Denmark. There was no knowledge available to teachers about which
basal readers were better compatible with any particular, well-researched method of
instruction. This has important implications for the econometric identification of estimated

parameters, cf. section 4.

3. Data

3.1 The basal readers of 1995
In the estimations we distinguish between four types of basal reader that were all common in

1995.

First, we have chosen a basal reader based on the searchlight method as the reference. By
1995, ‘The Danish Books’ (Danskbggerne) (Lau 1987) was the most typical basal reader of the
searchlight tradition from the 1960’s and suitable as a reference in the estimations.®

Second, as mentioned above, basal readers that were fully compatible with a phonics
approach were unavailable in Denmark in 1995. However, the basal reader that was the most
compatible with a phonics approach was Soren and Mette (Sgren and Mette, Hermansen and
Jensen 1954). It was also the oldest available basal reader at the time. With Soren and Mette,
students would first practice letter names and letter-sounds under the teacher’s instruction and
guidance before reading any words or texts in the main textbook. Students would know all the
relevant letters, their shapes and sounds enabling them to read the first pages of their basal

reader on their own or with minimal support. In comparison with the other basal readers of the

61t replaced the earlier basal reader ‘The house Hgjbo’ (Huset Hgjbo, Bjerg and Jansen, 1961) which had dominated the
market in the 1970’s and early 1980’s. Jansen, who was the main author of The house Hgjbo, put together the group of authors
and continued as the editor of The Danish books.



time, Soren and Mette employed words that were very short (often just one or two letters, i, #
and d are words in Danish), of very high frequency, and each with many repetitions (Borstrgm
et al., 1999). Consequently, Soren and Mette was singled out as a phonics-compatible basal
reader in the present study

Third, a special case was presented by the basal reader Helhedslaesning (Frost, 1983),
literally 'Holistic Reading' but in effect 'Integrated phonemic awareness'.” The basic idea was to
help beginning readers become 'phonemically aware’, that is, aware of the sound segments of
speech (the phonemes) that correspond to the individual letters. This awareness is important
for the beginning reader as a basis for acquiring letter-sound correspondences and learning to
decode written words (National Early Literacy Panel, 2008; Elbro and Petersen 2004; Kjeldsen,
Saarento-Zaprudin, and Niemi 2019). With 'Integrated phonemic awareness', this awareness
was kindled via a number of steps beginning at the level of 'meanings’, i.e., whole sentences.
The students would then proceed to literally cut up whole printed sentences into words, and
words into syllables, and ultimately syllables into single letters. At each step, the students
would attend to both the spelling and the pronunciation of the segments of the sentence. Since
this teaching method could be beneficial for students at risk for reading difficulties, Integrated
phonemic awareness was also singled out for analysis in the present study.

Fourth, a further two modified searchlight readers were entered into the empirical analysis.
They were Brudholm (1988) and Kokborg & Rosenberg (1984). Both were similar to the
reference reader (Lau 1987) in that they were meant to be used to support the teaching of a

searchlight method. All three 'searchlight'-compatible readers differed from the phonics

7 This basal reader was written by a special education teacher and reading consultant, Jgrgen Frost, who was inspired by the
work of the research group around Isabelle and Alvin Liberman (e.g., Liberman, 1973; Liberman, Shankweiler, Fisher &
Carter, 1974) at the Haskins Laboratories affiliated to Yale University. In collaboration with a Swedish psychologist, Prof.
Ingvar Lundberg, he conducted the first large-scale study of the effects of phoneme awareness training with pre-school
children (Lundberg, Frost & Petersen, 1988).
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compatible reader by being thematically structured with topics from the students' everyday life
- with less attention to the readability or the vocabulary of the texts. All three searchlight
readers contained fewer orthographically regular words, fewer frequent words, and had fewer
repetitions of words than the phonics reader (based on counts of the first 1000 words in each
basal reader). The two modified searchlight readers differed from the standard searchlight
reader in a two important ways: they contained a higher proportion regularly spelled words
among the first 1000 words (but not as high a proportion as the phonics reader), and they
contained about 50 % more text (words). These differences made them somewhat more similar

to the phonics reader.

3.2 Survey data
The original BPE study, on which our study is based, comprised roughly 3,500 students (in 124

schools) whose reading and spelling abilities were studied at the beginning and the end of
Grade 1 in 1995/96. The participating schools were selected from a large pool of schools that
responded to an initial questionnaire in the school year 1994/95 about their use of basal
readers. The aim of the initial survey was to establish a representative sample of schools, based
on their use of basal readers, school size, and urbanization. Responses were received from
1,220 schools out of a total of approximately 2,200 schools in Denmark. No systematic
differences were found between responding and non-responding schools in terms of school size
or demographics. From the 1,220 schools, 124 schools were selected in a balanced, random
manner. The selection comprised schools that would use one of the five most common basal
readers (mentioned above) with their first graders the following school year, and the selection
was carried out in a way to ensure an equal distribution of the five basal readers across
geographical regions and school demographics. However, within these constraints, the

selection was randomized.

11



At the beginning of the 1995/96 school year, all participating classroom teachers (N = 202)
were interviewed about their age, gender, educational background, teaching experience, and
their planned use of basal readers. The teachers were also asked about how much emphasis
they placed on the teaching of letter knowledge with first graders. The results indicated that 54
of the teachers had changed plans for their use of basal readers. Of these teachers, the majority
(43) would use a different basal reader not among the top five from the previous year, while a
few were not planning to use any basal reader. The remaining 148 teachers (and classes) used

one of the five basal readers yielding 17 - 39 classes per basal reader.

3.3 Register data
For the present long-term follow-up, we link the data from the original first-grade study with

Danish registry data containing information about the students’ social background
characteristics, i.e., parental education, income, employment, and whether the parents are
immigrants or first-generation descendants of immigrants. We link the survey data from the
original first-grade study on basal readers with the administrative data for schools. A challenge
to the current study is that we cannot directly link the individual students from the original
study with the choice of basal reader since we only observe which school they attended when
they completed compulsory school at the end of ninth grade - not the school they attended in
first grade. We are thus linking the information about the uses of basal readers in grade 1 with
the 9th grade exam marks at the end of compulsory schooling for the students who belonged to
the grade 1 classes provided they did not change school between grade 1 and 9. This is a
reasonable assumption, with the exception of feeder schools, because most students stay at the
same school throughout their time in compulsory education in Denmark - in contrast to the

much higher mobility within countries such as the USA. Furthermore, we were able to observe

12



whether the parents moved municipality between the years where the students attended grade
1 to grade 9.8 We found that this was the case for 10% of the sample, and we subsequently
deleted these students from the analysis. Also note that, any changes in student allocation to
classes will lead to attenuation bias due to measurement error and thus to statistically more
conservative estimates of effects of basal readers in grade 1. In effect, we can think of the point
estimates being lower bounds for any effect (or association) of basal readers.

From the survey, we know which schools used which basal reader the year before the 1995/96
school year survey. We therefore use data for two school cohorts, that being the students, who
started school in the 1994/95 school year and the 1995/96 school year.

A few students attended special education schools and could not be tracked for the long-
term follow-up. Also, a number of the original Grade 1 schools were feeder schools that only
offered teaching up to 6t or 7th grade, which means that their students were unavailable for
this study. When we removed students from schools that were either feeder schools or special
education schools, our remaining data set comprised 77 schools and 4,481 students. We use a
linear probability model to investigate whether there are systematic differences between the
students in the surveyed schools and those who were not. Apart from differences in household
income, analyses in Table A2 does not show any difference between students in the current
sample and those excluded from the sample.

Our main variable of interest is the dominant basal readers found in the original Grade 1
study. As such, we have the basal readers of particular interest in focus: A phonics compatible
basal reader, A basal reader with integrated phoneme awareness, and two modified basal

readers. These four basal readers were compared to the reference basal reader “The Danish

8 For the years in question, there were 276 municipalities in Denmark. On average, each municipality covered 156 square

km, with an average population of 19,000, and with about 4 public schools.
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Books”. As explained above, The Danish books represented the traditional searchlight method

(or "mixed cue" method) of teaching reading.

Outcomes
The main outcomes in the analyses are exam marks at the school leaving exam at the end of the

9th grade (typically at age 16) and at age 30, the students’ highest qualifying education, income,
and employment.

Exam marks at the end of compulsory schooling. At the end of the 9t grade, students take
three exams in the subject of Danish. These exams comprise (1) an oral analysis and
presentation of a short text which each student has 15 minutes to prepare, (2) a written essay
in which the student either analyse a text or write an essay on a set subject, and (3) a test of
spelling to dictation. At the time, each of these exams were marked by the students' teacher and
an external examiner on a ten-point scale (range 0 to 13).

Educational level at age 30. The educational level is measured as the number of months of
total education from the beginning of Grade 1.

Income at age 30. The measure taken is the disposable income.?

Employment at age 30. The measure of employment is simply whether or not the participant

was employed for at least 28 work hours per week.10

9 Adapting an inverse hyperbolic sine transformation, to account for any negative income due to debt.

10 The threshold of 28 hours is chosen because people working 28 hours or more a week are entitled to unemployment

benefits. In this sense, working 28+ hours a week signals a relatively strong labour market attachment.
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4. Methodological framework

4.1 Identification
In principle, teaching materials are chosen by the individual teacher in Denmark as a function

of the teacher's preferences and availability of materials at the school (dependant on many
factors including the economy of the school). The relative freedom of choice of materials means
that the assignment of teachers and students to basal readers was not random. In consequence,
the choice of basal reader could be seriously confounded by factors linked to progress in
reading - such as the teachers' preferred teaching method and the socio-economic status of the
school district. Such confounds would invalidate causal interpretations of possible associations
between basal readers and student outcomes. While it is impossible to prove the hypothesis of
no confounds we are nevertheless able to test whether some of the strongest known confounds
were present in the study. Two sources of possible endogeneity appear relevant and we

investigate these in turn.

4.1.1 Parents and Basal Reader

First, parents might choose a school based on the schools choice of basal reader.1! It is possible
but unlikely that parents might select a school based on the basal reader used in Grade 1 (unless
itis a sign of quality, see 4.1.2). Most parents have little or no knowledge of differences between
basal readers and neither do they know which basal reader a given class (and school) will use.
While some (very limited) awareness of the importance and difference between basal readers
may exist among parents today it would have been non-existent in 1995. In addition, in 1995

parents did not have a free school choice. Rather, the school choice came with the choice of

11 At the time of the study, children in Denmark started school the year they turned seven. When children began school, they
were not expected to know the letters or numbers. They are taught the alphabet and numbers in kindergarten while formal
reading instruction began in the 1st grade.

15



residence. While that choice could also be made (in part) due to the local school’s basal reader,
it seems very unlikely.

However, the availability of the original BPE survey data provides us with an opportunity to
test whether this source of endogeneity appear to exist in data by means of balancing tests
across several important student characteristics in order to assess possible links between these
student characteristics and choice of basal readers.

Our analyses of long-term effects of basal readers rests on the assumption that the use of
the different basal readers is uncorrelated with background variables otherwise known to
correlate with the outcome measure. In other words, parent SES and other predictors of reading
success of the students must be uncorrelated to the choice of basal readers. The balancing test
estimates whether any relevant student background characteristics affect the schools’ choice
of basal readers in 1995, the year that the students entered into 1st grade. Figure 1 shows the

results of this analysis.
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Figure 1: Balancing test of basal readers on background characteristics

Phonics compatible Searchlight method
Proportion girls 1 +;
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No. of dual-languaged students in 1st grade ] ? I ] r I
-5 0 5 -5 0 5

Note: Regression coefficients and 95 % confidence intervals. All models use clustered standard deviations at the
school level. The education variables refer to parents highest education.

We find no significant relationship between background characteristics and the choice of basal
reader. This supports the assumption that parents would not choose school based on the basic

reader.

4.1.2 The School, the Teacher, and the Basal Reader

The second concern of endogeneity arises from the possible link between the quality of the
school, including school teachers and the school leader, and the school choice of basal reader.
While we cannot prove that school quality was not driving the choice of basal reader — a link
that appears possible—we can describe why this was unlikely and at most played a very minor

role:

17



Back in the mid-1990s, when the original BPE study was initiated, Danish teachers were
generally unaware of the mounting research evidence in favour of phonics instruction. As
described in detail above, the dominant method was the searchlight or mixed cue method, and
the most phonics-compatible basic reader was viewed as very old-fashioned in Denmark. There
was no knowledge available to teachers about which basal readers were better compatible with
any particular, well-researched method of instruction.

In order to look for other possible confounds between teacher characteristics and choice of
basal reader, we carried out another balancing tests. All participating teachers were
interviewed about their age, gender, educational background, teaching experience, and their
planned use of basal readers. The balancing test applied here uses the same methodology as the
test above, but employed Grade 1 teacher characteristics comprising teacher gender,
experience, Danish teacher education, class size, proportion of girls in class, proportion of

bilingual students in class.
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Figure 2: Balancing test of basal readers on teacher and classroom observable characteristics

Less experienced teacher
Teacher gender
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Note: Regression coefficients and 95 % confidence intervals. Standard errors are clustered at the school level.

Figure 2 shows an absence of associations between choice of basal readers and teacher and
school characteristics - with the one surprising exception that the searchlight method was

(just) statistically significantly more preferred among teachers using the phonics approach.

These results suggest that there was no endogeneity problem.

Obviously, there is some affinity between teachers' beliefs and knowledge and the materials
that they select for their teaching. However, multiple constraints limit the teachers' choices of
materials, not least the economic incentive of most schools to wear out older materials before

new ones are acquired (BPE, 1999: 122). In the original study, teachers were asked directly
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about their reasons to choose a particular basal reader. The majority (66 %) of the teachers
responded that it was the only basal reader available at their school.

As mentioned, the searchlight method was the dominant way of teaching reading in
Denmark in the early 1990s. There was no general knowledge among teachers or teacher
educators about the strengths and weaknesses of different ways of teaching beginning reading.
This fact is reflected in responses made by grade 1 teachers to a question about their preferred

method of teaching reading, see Table 1.

Table 1. The chosen basal reader and teachers' preferred method of teaching beginning

reading.
Chosen Basal Reader
Prefe1.*red Searchlight Modified Integrated Phonics
teaching (reference) searchlight phonological
method
awareness
Letter name | 2.9 % 6.0 % 0.0 % 13.3%
Letter sound | 26.5 % 31.3% 35.3% 13.3%
Whole word | 2.9 % 1.5% 5.9% 0.0%
Searchlight 67.6 % 61.2% 58.8% 73.3%
Total 100.0 % 100.0 % 100.0 % 100.0 %

The results in Table 1 supports the claim that a searchlight method was by far the most
prevalent across teachers. Somewhat surprisingly, teachers using the phonics compatible basal
reader were stronger adherents (73 %) to the searchlight method than other teachers were. On
the other hand, letter-sound teaching was a slightly more popular method among teachers who
used a basal reader that integrated phonological awareness than among other teachers. Given

the results in Figure 2 and Table 1, it appears reasonable to assume that possible links between
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choice of basal reader and different teaching methods were very weak - and did not support
any particular link between methodological preference and choice of basal reader. Given the
general lack of knowledge about the importance of phonics at the time (the mid1990s) this
comes as no surprise.

In conclusion, we believe that both possible sources of endogeneity outlined above can be
considered very unlikely. These facts make the situation in Denmark in the early 1990s a
particularly well-suited natural laboratory for the study of the possible causal effects of
different basal readers on reading - and ultimately on long term educational and socio-

economic outcomes.

4.2 Average and quantile regression models
Our baseline approach to analyse potential long-term effect of basal readers is to estimate linear

models by ordinary least squares (OLS) with cluster robust standard errors at the school-level.
This provides mean estimates of the long-term effects of basal readers on the outcomes.

In addition, it is of special interest to analyze whether the choice of basal reader has different
impact at different points of the distribution, especially whether economically or academically
low achievers benefitted more from the phonics-compatible basal readers. In order to
investigate such heterogeneous effects of the basal readers, we estimate unconditional quantile
models, see Firpo, Fortin and Lemieux (2009). To compare estimates across models, we
standardize the outcomes in order for the estimates to be interpreted in terms of standard

deviations. This also facilitates comparisons over time and across countries.12

12 The unconditional quantile regression method developed by Firpo et al. (2009) is estimated with fixed effects. One
advantage of the unconditional quantile regression model is that the quantiles are defined preregression, and, therefore, the
model is not influenced by any right-hand-side variables (Killewald & Bearak 2014). In unconditional quantile regression,
including fixed effects to adjust for selection bias is done without redefining the quantiles.
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5. Results

5.1 Estimates of average outcomes
First, we estimate the average effect of choice of basal readers on exam grades in Danish at the

end of 9th grade, see Table 2. Exams in Danish included an Oral, Written, and Spelling (dictate)
exam. A GPA in Danish was also computed and used as outcome.

Across all four columns of output we find that students who were taught by the phonics
basal reader system had significantly higher exam grades than students taught with the search
light method (the reference category). Similar statistical differences are not found for the other
systems (with one minor exception).

These results are consistent with the hypothesis that the phonics approach to the initial
teaching of reading has a positive effect on the development of literacy that lasts to the end of

compulsory schooling, i.e. the end of the ninth grade.
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Table 2. Average Effects of Basal Readers on Exam Grades in Danish at the end of 9th

grade
0y (2) (©)) “) )
(reference = searchlight) Oral Written  Spelling GPA - Math
Danish
Phonics 0.151 0.122 0.303" 0.207" 0.134
(0.086) (0.093)  (0.128) (0.102) (0.252)
Integrated phoneme 0.083 0.027 0.080 0.070 -0.091
awareness
(0.092) (0.090)  (0.092) (0.090) (0.167)
Modified searchlight 0.066 0.003 0.038 0.046 0.073
(0.041) (0.060)  (0.076) (0.057) (0.131)
Observations 4,444 4,479 4,481 4,481 4,454

Note: All models include control variables for individual, family, teacher and school characteristics. See Table A.1
in the appendix for all parameter estimates. Regression coefficients and standard errors in parenthesis. Standard
errors clustered at school level. * p < 0.10, ** p < 0.05, *** p < 0.01.

Next, we estimate the effect of first grade basal reader on long-term labour market outcomes
measured at age 30. We here use income, length of education, and an indicator variable for full-
time employment as outcome measures.

The average effects of the choice of first grade basal reader on labour market outcomes are
generally insignificant. One exception is the estimates for the impact on length of education
where the reference basal reader (Searchlight compatible) comes out below the other reading

systems, including the phonics compatible reader.
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Table 3. Average Effects of Basal Readers on Labour Market Outcomes at Age 30

(0)) (2) 3

(reference = searchlight) Income at age Length of Full-time

30 education employment
Phonics 0.107 0.186° 0.018

(0.105) (0.099) (0.036)
Integrated phoneme awareness  0.053 0.120 0.000

(0.047) (0.086) (0.024)
Modified searchlight 0.076 0.135™ 0.020

(0.051) (0.046) (0.021)
Observations 3,769 4,373 3,919

Note: All models include control variables for individual, family, teacher and school characteristics. See Table A.1
in the appendix for all parameter estimates. Regression coefficients and standard errors in parenthesis. Standard
errors clustered at school level. * p < 0.10, ** p < 0.05, *** p < 0.01.

5.2 Quantile estimates
In order to evaluate the relative effectiveness of various basal readers for students of different

abilities we estimate unconditional quantile regressions on GPA in Danish exams in grade nine
(Figure 3) and income and length of education at age 30 (Figures 4 and 5). Again, with the
Searchlight compatible reader as reference.

Even in the absence of average effects there may very well be long-term effects of basal
readers elsewhere in the distribution and, in principle, such effects may have opposite signs,
which may explain zero-findings on average.

For the 9t grade GPA results, the quantile regression approach reveals that the effect of the
phonics-compatible basal reader is significantly positive for grade 9 exam outcomes across the
entire distribution of students. The quantile parameter estimates for the integrated phoneme
awareness basal reader are significantly positive around the 40t percentile. This corroborates
the corresponding average effect, which was significant at the 10% level for Danish GPA. Any
effects of modified searchlight basal readers are not statistically significantly different from

Zero.
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Figure 3: Unconditional Quantile Regression Estimates of the Effects of Basal Readers in
Grade 1 on GPA in Danish at the end of 9th Grade, (reference = Search light)
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Note: 95% confidence interval in grey. Point estimates are given by the red lines.

The average effect of basal reader on length of education at age 30 was significant for the
Phonics and Modified Searchlight basal readers (as compared to the reference Searchlight basal
reader). The quantile estimates reveal that the phonics-compatible basal reader had a positive
impact on length of education across most of the distribution. The point estimate is relatively
high -- almost 0.5 standard deviation at the bottom -- and statistically significant for the bottom
15% only. This corresponds exactly to the share usually deemed “functional illiterate”.

For the modified searchlight readers, there are generally also positive and partly significant
effects albeit smaller and less significant than for the phonics compatible basal reader. And
insignificant in the lower end of the distribution. For the basal reader with integrated phoneme

awareness, the quantile estimates are statistically insignificant across the distribution.
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Figure 4: Unconditional Quantile Regression Estimates of the Effect of Basal Reader in

Grade 1 for Length of Education at Age 30
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Note: 95% confidence interval in grey. Point estimates are given by the red lines.

Estimates of the average effect of basal readers on income at age 30 were generally found to be

statistically insignificant. Looking at the unconditional quantile distribution we generally also

find insignificant effects of all three basal readers on income (with a small exception around the

70th percentile where all three perform better than the reference).
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Figure 5: Unconditional Quantile Regression Estimates of the Effect of Basal Reader in
Grade 1 for Income at Age 30

Phonics Integrated phoneme awareness
1 1
51 5
07 \_/\/—’—/\A/ 0- \/—\///_\"/
-51 -51
T T T T T T T T T T T T
0 20 40 60 80 100 0 20 40 60 80 100
Quantile Quantile

Modified searchlight

T T T T T T
0 20 40 60 80 100
Quantile

Note: 95% confidence interval in grey. Point estimates are given by the red lines.

6. Robustness analysis
The estimates of the quantile regressions on length of education are strongly positive in the

lower end of the distribution, and the estimates for income are negative, but insignificant in the
lower end. A possible explanation is that the extra years of education move higher wages
further into the future and that more years of education will start to pay off later. To investigate
this, we therefore estimate the quantile regressions models on education and income at the age

of 25. The results are shown in Figure 6 and Figure 7.
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Figure 6: Unconditional Quantile Regression Estimates of the Effect of Basal Reader in

Grade 1 for Length of Education at Age 25
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Figure 7: Unconditional Quantile Regression Estimates of the Effect of Basal Reader in
Grade 1 for Income at Age 25

Phonics

T
100

0 20 40 60 80
Quantile
Modified searchlight
1 -
.5
0 k_,—\,————f/_____—,_
-5+
T T T T T T
0 20 40 60 80 100
Quantile

Integrated phoneme awareness

28

T T T T
20 40 60 80
Quantile

T
100



The figures show the same tendencies in the estimates of length of education and income. While
still statistically insignificant for income, the larger negative effect of phonics basal readers in
the lower end of income at age 25 and the larger positive effect on length of education, is very

likely to be caused by the fact that young adults in education have a relatively low income.

Could the results be driven by omitted variable bias? Following Oster (2019), we investigate
whether the effect of the phonics basal reader - instead of being generated by the students’
reading behavior - is caused by omitted variables.

We use the value of 8§, which is the ratio of selection on unobservables to selection on
observables, that would be necessary for the effect estimates to be fully explained by omitted
variable bias.

To do this, we estimate a model in which we only include a dummy variable for the phonics
basal reader (uncontrolled model) and compare this to a model in which we also include control
variables, as those used in our main specifications (controlled model). A larger value of 6 means
less bias due to omitted variables and a 6>1 means that unobservables are very unlikely to
explain the results.13 The controlled model serves a benchmark, and we follow Oster (2019) in
setting the Rmaxto 1.3 times the R2 obtained in the controlled model, in order to estimate the 8.
The results of these analyses are shown in Table B1. The coefficients are of the same sign for
the controlled and uncontrolled models.

The controlled and uncontrolled coefficients, along with the R2-statistic, show large values of 6.
For instance, the § of the effect of the phonics basal reader on spelling is 5.677, which means

that selection on unobservables should be 5.7 times larger than the effect we capture with our

13 A value of § =2, for example, would suggest that the unobservables would need to be twice as important as the

observables to produce a treatment effect of zero, Oster (2019).
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observables for any of the effects to be zero. This Oster-analysis suggest that there is (very)

little bias from omitted variables in our results.

7. Discussion and Conclusion

Many important studies have reported very long-term effects of improvements in early child-
hood education and development. The STAR project, Perry Pre School, Abecedarian, and HEAD
Start to mention some of the most important programs and interventions. But studies of the
very long term importance of a phonics approach in learning how to read are rare. As
mentioned, a positive long-term impact (from age 5 to 11) for a phonics approach was found
by (Machin et al. 2018).

The purpose of the present study was to add to this literature by investigating the potential
long-term effects of the phonics approach adapted in the basal readers in grade 1. We find a
relatively strong positive association between the use of a phonics-compatible basal reader in
Grade 1 - and Grade 9 exam marks (at age 16) and long-term education completed at age 30.
These results are consistent with the basic hypothesis - that a basal reader which lends itself
well to a phonics approach to the initial teaching of reading can have positive effects on the
development of literacy that may last all the way through compulsory schooling and beyond.
The further hypothesis - that students with relatively poor prerequisite abilities would profit
the most from a phonics-compatible basal reader - received some support in that the students
at the lower end of the ability distribution tended to profit the most with respect to completed
length of education for the bottom 15%.

[s causality credible? As described in section 4.1, teachers and school leaders were generally
unaware of the importance of a phonics approach in the mid-1990s when the foundation of the

current study was laid down. This fits well with the finding that most teachers favoured a
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searchlight method in initial teaching of reading no matter which basal reader they used.
Combining survey and register data, we searched for but failed to find any systematic
differences between students, teachers, and schools that might explain away differences in the
effects of basal readers.

Finally, observing that the majority of the positive outcomes are driven by students at the
lower part of the distribution is not what one would expect if the significant association
between a phonics-compatible basal reader and long-term outcomes was driven by
unobservables - for instance, that good teachers and/or good schools chose phonics-
compatible readers relatively often. In that case, positive effects would probably have appeared
across the entire distribution.

Which channel would render such a modestly looking choice of basal readers to have high
long-term impact for selected groups? One simple answer is that nothing succeeds like success.
Children who find that early independent reading is relatively easy are much more likely to
develop a life-long habit of reading - and they will favour the contexts that associate with
reading, such as schools and further education. Another important channel may be class peers.
The entire class is treated here and this has proven important in avoiding initial effects to
vanish over time. List & Uchida (2024:1) argue that “with enough treated peers the classic fade-
out is muted”. Our results corroborate their finding.

The policy implication of our study is clear. Choosing a phonics-compatible basal reader and
a corresponding teaching approach is an initiative that can be implemented at very low costs in
comparison to initiatives such as smaller class size, two teachers in the classroom, or increased
instruction time. Provided that the phonics approach has a positive long-term impact into

adulthood and labour market outcomes, it will inevitably be extremely cost-effective. At least
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in Denmark, published basal readers continue to vary hugely in terms of compatibility with
phonics approaches to teaching.

One caveat that merit some consideration is how this may change the locus of control of
local government that traditionally decide (and pay) for public municipal schools. Also, school
leaders and teachers alike might find a centralized planning of curriculum including
implementation of phonics approaches a direct attack on school teachers otherwise highly
celebrated autonomy. It would be difficult to maintain a highly decentralized system found in
many countries today, including Denmark. However, teacher autonomy is a complex concept
related to a multitude of areas. Based on a review of the literature on teacher autonomy,
teachers' exercise of control can be found in four different school domains: Teaching and
assessment, curriculum development, school functioning, and professional development,
Usma-Wilches (2006). Even if the choice of basal reader and teaching approach is somehow
restricted it does not necessarily imply that teacher autonomy will be greatly diminished. With
stakes this high - with a chance of increasing equality in education and bringing about an
improvement especially for the most needy - national strategies on phonics approaches, like
the ones found in USA and UK, merit serious consideration in countries that choose a more

eclectic approach to the art of teaching reading.
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Appendix A: Mean and standard deviations of background variables

Table A1. Mean and standard deviations of background variables

Mean SD
Outcome
Oral 6.93 3.06
Written 6.15 2.65
Spelling 5.80 2.84
GPA - Danish 6.23 1.98
Length of education 181.50 28.51
Annual Income 202164.94 100815.60
Full time employment 0.77 0.42
Basal reader
Phonics 0.08 0.27
Danskbggerne 0.15 0.36
Integrated phoneme 0.08 0.27
awareness
Modified searchlight 0.65 0.48
Individual characteristics
Proportion girls 0.49 0.50
Proportion native Danish 0.93 0.25
speakers
Family characteristics -
1995
Primary 0.11 0.31
High School 0.02 0.13
Vocational 0.43 0.50
College 0.34 0.47
Missing education 0.10 0.30
Disposable income 277387.21 99652.75
No. of siblings under 17 1.36 10.63
Family characteristics -
2002 and 2003
Primary 0.09 0.28
High School 0.02 0.15
Vocational 0.43 0.50
College 0.38 0.48
Missing education 0.08 0.27
Disposable income 394863.97 163480.87
No. of siblings under 17 0.77 0.85
School characteristics
Changed basal reader 0.12 0.33
between Grade 1 and Grade 2
No. of dual-languaged 3.31 6.20
students in 1st grade
Teacher educated 1990 or 0.16 0.37
later
Observations 4,481
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Table A2: Probability of being in a sampled school. Linear probability model.

)
Proportion girls -0.003

(0.002)
Proportion native -0.005
Danish speakers

(0.012)
Parents’ Highest
education
Primary ref.
High School 0.006

(0.011)
Vocational 0.000

(0.004)
College -0.004

(0.0006)
Missing education -0.003

(0.005)
Family income 0.002"

(0.001)
No. of siblings under -0.000
17

(0.000)
No. of students in 0.000
school-year

(0.000)
Observations 46,075

Standard errors in parentheses
"p<0.10," p <0.05, ™ p<0.01
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Appendix B: Supplementary tables

Table B.1 Average estimates including all parameters

(1) ) 3) 4) (%) (6) (7) (8)
Oral Written Spelling GPA - Income at Length of Full time Math
Danish age 30 education employment
Phonics 0.151° 0.122 0.303™ 0.207* 0.107 0.186° 0.018 0.134
(0.086) (0.093) (0.128) (0.102) (0.105) (0.099) (0.036) (0.252)
Integrated phoneme 0.083 0.027 0.080 0.070 0.053 0.120 0.000 -0.091
awareness
(0.092) (0.090) (0.092) (0.090) (0.047) (0.086) (0.024) (0.167)
Modified searchlight 0.066 0.003 0.038 0.046 0.076 0.135™ 0.020 0.073
(0.041) (0.060) (0.076) (0.057) (0.051) (0.046) (0.021) (0.131)
No system -0.066 -0.007 -0.146" -0.073 -0.046 0.112 0.058 -0.262
(0.068) (0.090) (0.083) (0.087) (0.065) (0.070) (0.043) (0.190)
Shift between 1. and 0.090 0.054 0.180"" 0.115° 0.032 0.002 0.003 0.285"
2. Grade
(0.079) (0.067) (0.053) (0.058) (0.046) (0.072) (0.026) (0.145)
Proportion girls 0.294™ 0.517"" 0.336™" 0.492™ -0.406™" 0.201"" -0.027" 0.242™
(0.029) (0.037) (0.031) (0.036) (0.033) (0.030) (0.015) (0.071)
Proportion native 0.150™" 0.509"" 0.326™" 0.375™ 0.057 0.004 -0.023 0.805™"
Danish speakers
(0.057) (0.070) (0.083) (0.072) (0.097) (0.079) (0.037) (0.153)
Highest parental
education
Primary (ref.)
High School 0.394™ 0.409™" 0.354™" 0.458"™" 0.370"" 0.433"* 0.034 1.148™
(0.107) (0.097) (0.093) (0.100) (0.107) (0.115) (0.054) (0.241)
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Vocational 0.168™" 0.185™" 0.1717 0.227" 0.179"* 0.331" 0.063" 0.458™"

(0.050) (0.054) (0.056) (0.054) (0.048) (0.054) (0.026) (0.123)
College 0.597" 0.670"" 0.589"" 0.737" 0.285™" 0.797"* 0.069" 1.435™

(0.051) (0.061) (0.056) (0.056) (0.057) (0.054) (0.029) (0.142)
Missing education -0.023 0.190" 0.201™ 0.170" 0.069 0.275™* 0.001 0.177

(0.099) (0.091) (0.100) (0.094) (0.113) (0.093) (0.054) (0.178)
Family income 0.010 0.029" 0.028"* 0.026™ 0.022" 0.027% 0.004 0.052*

(0.011) (0.014) (0.010) (0.011) (0.011) (0.011) (0.007) (0.023)
No. of siblings under 0.004 -0.005 -0.010 -0.005 -0.009 0.026 -0.008 0.089"
17

(0.020) (0.017) (0.018) (0.018) (0.018) (0.019) (0.008) (0.040)
No. of dual-languaged 0.001 -0.006" -0.012™* -0.005" -0.001 -0.015™ -0.002° -0.015
students in 1st grade

(0.003) (0.003) (0.003) (0.003) (0.003) (0.002) (0.001) (0.010)
Teacher educated -0.010 -0.014 -0.023 -0.034 -0.064 0.034 -0.015 0.015
1990 or later

(0.046) (0.092) (0.067) (0.080) (0.049) (0.041) (0.020) (0.132)
Observations 4,444 4,479 4,481 4,481 3,769 4,373 3,919 4,454

Standard errors in parentheses
*p<0.10," p<0.05," p<0.01
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Table B2: Estimates of controlled and uncontrolled regressions. Coefficients, R-squared and delta-values.

Oral Written Spelling GPA - Income at age Length of Full time Math
Danish 30 education employment

Coef. R?>  Coef. R?> Coef. R?> Coef R? Coef. R? Coef. R? Coef. R?  Coef. R?
Uncontrolled 0.129  0.001 0.181 0.002 0.318 0.007 0.214 0.003 0.081 @ 0.001 | 0.130 0.001 ' 0.011 0.001 0.202 0.001
Controlled 0.151  0.084 0.122 0.171 0303  0.118 0.188  0.168 0.107  0.053 0.186 0.106  0.018  0.006 0.133 0.096
Delta (9) 14.017 2.921 5.677 5.082 36.235 -447.128 - 2.825
18.729
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