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1 Introduction

In 2017, the second nationwide Assessment of the Achievement of Basic Educational
Competences (UGK/COFO/VeCoF) was conducted to assess the achievement of the basic
competencies of Swiss students at the end of the 8" year of compulsory schooling in the school
language (L1) and in the first foreign language (L2) learned at school. A total of 20,177
students from all Swiss cantons participated in the survey (50% were female; the mean age of
students at the time of survey was 12.5 and ranged from 8.8 to 16.9). Besides the language
tests, the survey included a student questionnaire (SQ) which collected information on selected
school and out-of-school influencing factors of student performance, including individual,
family-, and school-related contextual characteristics. This technical documentation describes
the data processing and scaling procedures of the questionnaire data in the survey. For a
description of the student population, the student sample, and the sampling process, see
Verner and Helbling (2019). The test design, the test development process, the data
processing, and the scaling procedures of test data are described by Angelone and Keller
(2019).

1.1 The student questionnaire

A scientific team consisting of researchers from five universities and educational institutions in
Switzerland collaborated to construct the student questionnaire (SQ) in this survey. For an
introduction to the theoretical constructs of the SQ, see Erzinger, et al. (2019). In brief, the SQ
contained items and scales covering aspects from the following main domains:

e home-related factors (e.g., social background of the family)

e individual characteristics of the student (e.g., academic self-concept, learning
strategies)

e teacher characteristics and teaching-related factors (e.g., using multimedia in
instruction)

e other schooling effects (e.g., years of learning the first foreign language — L2 — at
school)

A full list of all constructs (items and scales) included in the SQ is shown in Table 1.

Table 1: Constructs in the UGK 2017 SQ

: Construct
_ L2- .
Question Construct ipe Domain No. of Source
Number ID specific Items
AA/AB Test motivation testmot No Student 3 (BIFIE, 2015)
Contributions from home
A01 Family structure hhmemb No Home 9 (OECD, 2002; OECD, 2014)
No Home (OECD, 2002; TREE, 2016;
l 7 ’ ’ ’
A02 Employment status mother emplm 1 DAB, 2016)
No Home (OECD, 2002; TREE, 2016;
15 : ; , ;
AO3 Employment status father emp 1 DAB, 2016)
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Occupation mother No Home
AO04m (Component of construct occupm 2 (OECD, 2002)
social background)
AO5m Occupational status mother soclm No Home 1 (DAB , 2016 adapted)
Occupation father No Home
A04f (Component of construct occupft 2 (OECD, 2002)
social background)
AO0S5f Occupational status father soclf No Home 1 (DAB, 2016 adapted)
oo M oo, e
. P TREE, 2016; DAB, 2016)
social background)
AO08f Fgct)rrfrcfneednlic;?co:nlsi\r/jlct feduc e rome 2 (OECD, 2002 adapted;
. P TREE, 2016; DAB, 2016)
social background)
Country of birth No Home
A10 (student/father/mother) cob 3 (OECD, 2002 adapted)
(Primary variables of
immigration background)
Age when arrived in L No Home
All Switzerland, if not born here Hmmigage ! (OECD, 2013)
Main language spoken at No Home
Al2a home (Component of langhome 1 (OECD, 2002; OECD, 2014)
construct home language)
Another language spoken at No Home
Al3a/b home (Component of langhome2 2 (OECD, 2014)
construct home language)
Number of books at home No Home (OECD, 2002)
Al4 (Component of construct books 1
social background)
. No Home (OECD, 2002; OECD, 2014;
1th ) ; ’ ;
Al5a/b  Wealth index wea 10 OECD, 2020)
Al5a Cultural possession index cultposs No Home 3 (OECD, 2002; OECD, 2014)
No Home James 2014 (adapted)
Al6 Family affluence scale holyn 1 according to Hupka-
Brunner, et al. (2015)
co1 Family educational support famedsup No Home 3 (OECD, 2002)
Parental pressure for No Home (BShm-Kasper, Bos,
co3 academicpsuccess press 4 Kérner, & Weishaupt,
2001)
Schooling, teaching, learning and student related factors
BO1 Age of entry to kindergarten ~ kinderg No Student 1 (Hascher, 2004)
No Student (Venetz, Zurbriggen,
B02 Emotional integration emoint 4 Eckhart, Schwab, &
Hessels, 2015)
No Student (Venetz, Zurbriggen,
B02 Social integration socint 4 Eckhart, Schwab, &
Hessels, 2015)
No Student (Venetz, Zurbriggen,
B02 Academic self-concept (PIQ) motint 4 Eckhart, Schwab, &

Hessels, 2015)




Technical report: Student-questionnaire data

PIH®

B03a/b Grade retention graderep No Student (OECD, 2014)
B04a Out-of-school learning coach No Home (OECD, 2014 adapted)
support
B04b School subje.ct with out-of- coachaim No Home (OECD, 2014 adapted)
school learning support
B05a/b/c School marks/grades mark yes Student (OECD, 2002 adapted)
" . No Student (Hascher, 2004; Hascher,
B21/H17 z:;:glle attitude towards posatsc Hagenauer, & Schaffer,
2011)
No Student (Hascher, 2004; Hascher,
B22/H18 Joy in school gladsc Hagenauer, & Schaffer,
2011)
No Student (Hascher, 2004; Hascher,
B23/H19 Academic self-esteem selfe Hagenauer, & Schaffer,
2011)
B06 Interest in reading intrea No Student (OECD, 2002)
B06 Academic self-concept (PISA) scacad No Student (OECD, 2002)
B06 Reading self-concept scverb No Student (OECD, 2002)
B06 L2 self-concept 12con yes Student (OECD, 2002)
B07 IT-battery mode effect CASI ot No Student (ICILS, 2015 adapted)
(EDK)
B0S IT-battery mode effect CASI ictmot No Student (ICILS, 2015 adapted)
(EDK)
B09 Language contact, exchange langcont yes Schooling (ESLC, 2011 adapted)
B10 L2 |n'strucF|o.n:‘Usmg ‘ teachlist yes Teaching (ESLC, 2011 adapted)
multimedia in instruction
B11 L2 instruction: Using the test teachuse yes Teachi.ng, (ESLC, 2011 adapted)
language Learning
B12 L2 in's'.cructionf Usir?g teachmult yes Learning (ESLC, 2011 adapted)
multilingual didactics
yes Teaching DESI (adapted and
. . . extended) according to
t hbeh
B13 L2 instructional quality eachbe Dérnyel (2009) &
Heinzmann (2013)
yes Student New, D6rn JCI (adapted)
- according to Dornyei
B1 L2 - tself
3 motivational self-system motselfs (2009) & Heinzmann
(2013) (combined)
yes Student, New, D6rn JCI (adapted)
- according to Dornyei
Bl L2 - tself
4 motivational self-system motselfs Home (2009) & Heinzmann
(2013) (combined)
yes Student, New items, DESI, D6rn JCI
Teaching, (adapted) according to
B14 L2 learning experience learnexp Teaching Dérnyei (2009) &
material Heinzmann (2013)
(combined)
B14 L2 language anxiety langanx yes Student (Heinzmann, 2013)
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. No Student (OECD, 2011; OECD, 2020
f
B15 Reading frequency req 1 adapted)
B16 Learning L1: Memorisation memor No Learning 4 (OECD, 2011)
B16 Learmn.g L1: Control cstrat No Learning 5 (OECD, 2011)
strategies
B16 Learning L1: Elaboration elab No Learning 4 (OECD, 2011)
B17 Learning L1: Unfierstandlng undrem No Learning 6 (OECD, 2011; OECD, 2020)
and rememoration
B18 Learning L1: Synthesis metasum No Learning 5 (OECD, 2011; OECD, 2020)
B19 Joy in reading L1 joyread No Student 11 (OECD, 2011; OECD, 2020)
No Student SALSA/EVOLIT according to
B20 Relevance of reading L1 readrelev 6 Has;her, Bruhwner,
Erzinger, Girnat , &
Hagenauer (2016)
AC Years of learning L2 at school AC yes Schooling 1 New item

Each student was assigned a SQ with instructions in his/her school language after having
completed the language tests. All items and scales — except for the L2-specific constructs and
items of the subscale “Academic self-concept” from the scale “Perceptions of inclusion
questionnaire” (PIQ, Venetz et al., 2015) — were assigned to all students (common part of the
SQ). The items of the subscale “Academic self-concept” from the scale “Perceptions of
inclusion questionnaire” (P1Q, Venetz et al., 2015) were included only in the version of the
questionnaire for students participating in the canton of Grisons (students with Italian as L1 or
L2 at school) for pilot purposes. Students with English or French as L2 at school also answered
L2-specific questions (L2-specific part of the SQ). This L2-specific part was not included in the
SQ version for students with German or Italian as L2 at school. In total, there were six versions
of the questionnaire, corresponding to six student subsamples based on the combination of
their L1 and L2 at school (see Table 2).

Table 2: Subsamples and questionnaire versions

SQ version Subsample Subsample SQ Common part SQ L2-specific “Motivation Sample

L1 L2 part integration”-items size

1 German French Included Included Not included 4430

2 German English Included Included Not included 8699

3 German Italian Included Not included Included 741

4 French German Included Included Not included 5484

5 Italian French Included Included Not included 744

6 Italian German Included Not included Included 79

All questionnaire items are listed in three school languages (German, French, and Italian) in
Appendix A.
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1.2 Aims of the data processing and scaling procedures

The data processing and scaling procedures aimed at 1) preparing the context variables for
the national report (Konsortium UGK, 2019) and 2) preparing datasets for the research
community for secondary analyses.

To accomplish these aims, the following main processes were implemented:

e dealing with non-responses/missing data;

e calculating construct scores and the corresponding psychometric quality criteria (e.g.,
descriptive statistics, reliability indices, model fits, comparability of scale scores with
regard to different instruction languages).

The process of dealing with missing data and the calculation of the context variables used in
the national report (social background, home language, and immigration background) are
described in the Technical Appendices of the national report (see Pham et al., 2019). The
missing data were multiply imputed. The process of calculating the scale scores of other
constructs in the SQ is described in the following section.

2 Construct scores and scaling models

In the SQ, there are constructs with only one indicator (item), two indicators, and three or more
indicators (items).

21 Single-item constructs

The variable names and construct scores of the single-item constructs are equal to the variable
names and values of the items (for the value labels, see columns categories and
cat label in Appendix B). They are:

e A02: Employment status mother

e 2A03: Employment status father

e A05m: Occupational status mother

e AO05f: Occupational status father

e All: Agewhen arrived in Switzerland, if not born here
e Al6: Family affluence scale

e BO01l: Age of entryto kindergarten

e B03a: Grade retention

e B10: Instruction: Using multimedia in instruction
e Bl4: L2language anxiety

e B15: Reading frequency

e AC: Years of learning L2 at school

2.2 Constructs with two indicators

For constructs with two indicators, the arithmetic mean scores were calculated and treated as
construct scores. The variable names of these construct scores were created by combining
the construct IDs (see Table 1) and the suffix “ M" (M stands for mean score). The names are:
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ict M (IT battery mode effect, CASI), langcont M (Language contact, exchange), and
TestMot M (Test motivation®).

2.3 Some indices

“famstruct” is the index for family structure, which was calculated based on the values of
the first four items of this construct (A01hhmembl — AO01lhhmemb4); it has four categories
according to the PISA coding guide (OECD, 2005): 1 = a single parent family (students living
with only one of the following: mother, female guardian, father, male guardian); 2 = a nuclear
family (students living with a father and a mother); 3 = a mixed family (a father and a guardian,
a mother and a guardian, or two guardians); 4 = another structure.

“coach” is the index which lists whether the student received paid-for learning support in the
last year of primary school (e.g., private tuition, private coaching) in any school subject (0 =
no, 1 = yes). This was recorded based on the values of four corresponding items:
BO4acoachlangl, BO4acoachmath, B04acoachlang2, and BO4acoachother. The other
four items regarding the aims of the paid-for learning support
BO4bcoachaiml — BO4bcoachaim4 were treated and regarded as single items.

2.4 Constructs with three or more indicators

Differences between studies/projects — even within one study/project over different
measurement points — have been observed regarding the relationship between one construct
and its measures. Similarly, different estimates of construct scores have been applied in
different studies. For instance, the relationship between the construct “Academic self-concept”
and its items was modelled differently in the following studies/projects:

o Shavelson et al. (1976) and Marsh (1993) applied the confirmatory factor analysis
(CFA) approach to investigate the dimensionality and different validity coefficients of
this construct. They used the sum scores as estimates of construct scores. By doing
this, interval-observed data were required/assumed, and all items had uniform nominal
weights/slopes in the estimation of the construct scores.

e |tem response theory (IRT) approaches were applied to model the relationship between
“Academic self-concept” and its measures and to estimate the construct scores in
PISA. However, different IRT models were applied in different PISA cycles: The partial
credit model (PCM) (Master & Wright, 1997) was applied in PISA 2012 (OECD, 2014);
the generalized partial credit model (GPCM) (Muraki, 1992) was applied in PISA 2015
(OECD, 2017). In both approaches, interval response data are not required/assumed.
However, while items have uniform item slopes in the first approach, item slopes can
vary in the second approach. In both PISA cycles, model-based weighted Warm
likelihood estimates — WLEs (Warm, 1989) — were estimated as construct scores
(OECD 2014, 2017).

1 Originally, the construct “Test motivation” (AA/AB) had three indicators. However, one item had low
discrimination (rit = —.05, see Section 3.1). This item (ABSQ002) was therefore eliminated from all
subsequent data processing and analysis procedures.
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e In UGK 2016 in Switzerland, the CFA model for ordered categorical data? was applied
to model the relationship between “Academic self-concept” and its items, and model-
based empirical Bayes means were estimated as construct scores (Sacchi & Oesch,
2017).

Given this observation, we computed not only one but three different estimates of scores for
each construct with three or more indicators using different scaling models with different
underlying assumptions. These estimates are arithmetic mean scores (variables with suffix
“ M”), WLEs based on the PCM approach (variables with suffix “ pcM”), and WLEs based on
the GPCM approach (variables with suffix “ GPCM”). In the case of the two constructs “Wealth
index” and “Cultural possession index” with binary item responses, the Rasch model (Rasch,
1960) and the two-parameter logistic model — 2PL model (Birnbaum, 1968) — were applied.
Due to the low reliability of the model-based WLEs for the construct “Cultural possession index”
(see Appendix D), expected a posteriori (EAP) ability estimates (Bock & Mislevy, 1982) were
computed instead of WLEs as individual scores for this construct. The item calibration, scaling
process, and estimation of construct scores (WLES/EAPs) were performed in the statistic
environment R using the package TAM (Robitzsch, Kiefer, & Wu, 2018).

These procedures were applied for the following constructs:

e emoint: Emotional integration (El)

e socint: Social integration (SI)

e posatsc: Positive attitude towards school
e gladsc: Joy in school

e selfe: Academic self-esteem

e scacad: Academic self-concept

e scverb: Reading self-concept

e intrea: Interest in reading

e 12con: L2 self-concept

e ictmot: IT-battery mode effect CASI (EDK)
e teachuse: Instruction: Using the test language

e teachmult: Instruction: Using multilingual didactics
e teachbeh: Teacher’s instruction

e motselfs: L2 motivational self-system

e learnexp: L2 learning experience

e memor: Learning: Memorisation

e cstrat: Learning: Control strategies

e clab: Learning: Elaboration

e undrem: Learning: Understanding and rememoration
e metasum: Learning: Synthesis

2 Takane and de Leeuw (1987) showed the mathematical equivalence between the CFA for the ordered
categorical data model (Muthén, 1984) and the graded response model (Samejima, 1969). Furthermore,
Maydeu-Olivares et al. (1994) showed that the graded response model and the GPCM (Muraki, 1992)
produced very similar results. Hence, results based on the CFA model for ordered categorical data and
based on the GPCM are similar. However, the construct scores were not directly comparable between
the two UGK surveys in 2016 and 2017. The two student samples (UGK 2016: students of the 11t year
of compulsory schooling; UGK 2017: students of the 8" year of compulsory schooling) were different;
the metrics of the item and person parameters were estimated independently and were not aligned.
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e Jjoyread: Joy in reading

° readrelev: Relevance of reading

e famedsup: Family educational support

e press: Parental pressure for academic success
e wealth: Wealth index

e cultposs: Cultural possession index

For the secondary analyses, each researcher/research group could individually determine the
assumptions, scaling model, and, correspondingly, the estimates of the construct scores they
want to use. Of course, other estimates of construct scores based on other statistical models
are also valid, providing they are justifiable.

3 Item- and model-fit statistics

Before the data imputation process, the item- and model-fit statistics were computed. During
the data handling and scaling process, we worked together with the researchers who helped
design the SQ (Erzinger, et al., 2019) to identify dodgy items and eliminated them from further
analyses®. These statistics can also help researchers to judge whether the items and construct
scores are good enough to be used in secondary analyses.

3.1 Item-fit statistics

At the item level, the following item-fit statistics were computed (cf. ltzlinger-Bruneforth, Kuhn,
& Kiefer, 2016; Trendtel, Pham, & Yanagida, 2016; OECD, 2017, see Appendix C):

e |tem difficulty index (p = item mean score / item maximal score): items with a too high
(p > 0.95) or too low (p < 0.05) difficulty index were identified as dodgy and eliminated
from further analyses. Based on this criterion, two items A15awealth3 (p = 0.99) and
AlSawealth5 (p = 0.98), both from the construct “Wealth index”, were eliminated.

e |tem discrimination (r;; = item whole correlation for this item against the scale without
this item, analyses based on polychoric correlation matrix between items): items with
low discrimination (r;; < 0.2) were identified as dodgy items and eliminated from further
analyses. Based on this criterion, the item ABSQ002 r (r;; = —0.05) from the construct
“Test motivation” was eliminated.

e Model-based item infit statistics (infit = weighted mean standardized quadratic
residuals between observed values and model-based expected values): identified
items had an infit statistic higher than 1.1 (in analogy to PISA). However, this
consideration is purely statistical and does not take the validity of the construct into
account (Baghaei, 2008; Robitzsch, 2016). Hence, no items were eliminated only
because they had a poor infit statistic (larger than 1.1).

o Differential item functioning (DIF) with regard to different language versions of the
SQ: high DIF occurs when the students’ probability of choosing item responses not

3 Five items Bl3teachlO, Bl3motselfs5, Bl3motselfs6, Bl3motselfs’,
Bl4motselfs8 had already been identified as dodgy items based on the results of the pilot study.
Therefore, they were neither included in the estimation of the construct scores nor in the imputation
model.
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only depends on the construct scores, but also depends on the language version of
the SQ they received. For constructs with items with more than two answer
categories, DIF was analyzed using ordinal logistic regression techniques (Crane,
Gibbons, Jolley, & van Belle, 2006) with the R package lordif (Choi, with
contributions from Gibbons, & Crane, 2016). To identify items with high uniform DIF,
the proportional beta change criterion (with 0.05 as cut-off value) was applied. For
constructs/scales with binary-coded items, logistic regression analysis (Zumbo, 1999)
was performed to estimate item DIF using the R package sirt (Robitzsch, 2018). To
flag items with high uniform DIF, the ETS classification system (Longford, Holland, &
Thayer, 1993) was applied. An item with high DIF should only be eliminated from the
measurement model of a construct if the reasons are believed to be not relevant to
the construct (but to other language-relevant factors, cf. Trendtel, Schwabe, &
Fellinger, 2016). No items were eliminated in the data handling process due to high
DIF, since no construct-irrelevant reasons were identified®.

Besides these fit statistics, the PCM and GPCM item parameters (cf. Trendtel, Pham, &
Yanagida, 2016) can also be found in Appendix C.

Together with the item descriptive statistics and DIF indicators, conventional reliability
estimates of the measures of the UGK 2017 SQ constructs were used to identify possible
“poorly” fitting items and to decide whether an item should be eliminated from the calculation
of the construct scores.

3.2 Model-fit statistics

The established model-fit statistics regarding the (uni)dimensionality of the construct, the
reliability of the measurement, the model-fit statistics of the PCM and GPCM, and the reliability
of the WLES/EAPs can be found in Appendix D:

o Dimensionality: To examine whether a construct is unidimensional, we conducted a
two-step analysis:

o First, an explorative factor analysis based on a tetrachoric/polychoric correlation
matrix was executed. The eigen values of the tetrachoric/polychoric matrix were
calculated. A comparison of the scree slope of the factors of the observed data
with that of the random data matrix of the same size as the original revealed the
number of essential factors underlying the items (parallel analysis technique,
Revelle & Rocklin, 1979). This was performed using the R package psych
(Revelle, 2018).

o Adopting the number of factors suggested in the first step, two strength indices
including the McDonald's omega hierarchical (omegaH, Zinbarg et al., 2005)
and the Explained Common Variance (ECV, Reise et al., 2013) were then
computed. omegaH is an estimate of the general factor saturation of a test.
Zinbarg et al. (2005) compared McDonald's omegaH to Cronbach's alpha and
Revelle's beta and concluded that omegaH is the best estimate for this purpose.
The ECV is the ratio of the general factor eigen value to the sum of all of the

4 For some L2-specific constructs, DIF effects at item level were expected. Thus, this criterion was not
applied to eliminate items of the L2-specific constructs. This should be taken into account seriously by
comparing the L2-specific construct scores of students with different school languages. In addition, DIF
analyses were not possible for constructs with three or less items.

10
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eigen values. It is a good indicator of unidimensionality. These statistics were
computed using the R package psych (Revelle, 2018).

e Reliability estimates of the measurements based on a tetrachoric/polychoric correlation
matrix between items: Cronbach’s Alpha (Cronbach, 1951) and Guttman's Lambda 6
(G6, Guttman, 1945). These statistics were computed using the R package psych
(Revelle, 2018).

e Model fit statistics including the absolute fit statistics AIC, BIC, cAIC, AlCc, SRMR, and
SRMSR (Maydeu-Olivares, 2013; Robitzsch, Kiefer, & Wu, 2018). An SRMSR of zero
indicates perfect fit; models with SRMSR < .05 have substantively negligible amount of
misfit (Maydeu-Olivares, 2013). These fit statistics were obtained using the R package
TAM (Robitzsch, Kiefer, & Wu, 2018).

e The reliability of the WLE and EAP estimates. These fit statistics were obtained using
the R package TAM (Robitzsch, Kiefer, & Wu, 2018).

4 Construct scores in the raw dataset and in multiply
imputed datasets

4.1 Construct scores in the raw dataset

Students who did not respond to all items of a construct had no construct scores in the raw
dataset. To obtain construct scores based on raw data (with missing values), PCM-based and
GPCM-based WLEs/EAPs were computed for all students with at least one valid response per
construct. To calculate mean scores of constructs with missing values, the MCMC-based two-
way imputation method of Van Ginkel et al. (2007) was applied to take into account the
differences in item difficulties. The missing values were imputed ten times using this method;
then, mean scores per construct for each person were calculated and then averaged.

4.2 Construct scores in the 20 imputed datasets

In each of the 20 imputed datasets, all missing response data were replaced by estimated
values. After the data imputation process, the mean scores were computed in a straightforward
manner within each imputed dataset. To obtain the PCM- and GPCM-based WLEs/EAPs, the
calibration (estimation of item parameters) and scaling process (estimation of individual
construct scores) were performed separately. In order to obtain the same item parameter
metric across the 20 imputed datasets, the item calibration process was performed
simultaneously using the data of all 20 datasets, by combining the 20 datasets and
restructuring them into a long dataset (the 20 imputed datasets were placed below each other).
After the calibration process, the individual construct scores were obtained via a scaling model
with fixed item parameters from the first step. The item- and model-fit statistics were calculated
per scaling model (each scaling model used data from only one imputed dataset), then pooled
according to the Rubin’s rule (Rubin, 1987) in order to report the results (Appendix E and F).
Sample weights (see Verner & Helbling, 2019) were taken into account in both the calibration
and scaling processes to account for the complex sample design and to yield unbiased
population estimates.

11
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The descriptive statistics for all items and scales based on the 20 imputed datasets can be
found in Appendix B (columns M _imp, SD imp, M SE imp).

4.3 Score equivalence between students with different school

languages

To allow a comparison between the construct scores of students with different school
languages, it is important to assess the score equivalence of students with different language
versions of the SQ. For this purpose, the coefficient of determination (CD, see Sacchi & Oesch,
2017) was calculated. It is the correlation between the individual scores in the released
datasets and the scores obtained from a scaling model using only data from one student
subsample — students who share the same school language. The score equivalence with
regard to school language is given for the PCM-based construct scores (see Appendix G, CD
= 1 for all constructs). The CD for the GPCM-based construct scores is also high for all
constructs (CD = 0.96) except for the “Cultural possession index” (CD = 0.81).

5 Some practical guidelines

For guidelines on how to deal appropriately with multiply imputed datasets, see Pham et al.
(2019). A short R manual with guidance on how to read and analyze the 20 imputed datasets
in the statistic environment R can be found in Appendix H.
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