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Abstract:

In recent decades, various research
works have focussed on assessing teachers’
pedagogic knowledge, especially in science
and mathematics. However, few works in the
field of language have designed and validat-
ed tools for this purpose. The present work
aims to progress in this line of research by
designing and validating a questionnaire
to assess the Spanish-language disciplinary
knowledge of pre-service teachers. Spanish
students from the degree in Primary School
Education and Master’s in Secondary Edu-
cation as well as experts in didactics of lan-
guage and in validating questionnaires par-
ticipated. To analyse its content validity, we
used the Delphi method and, to study consist-
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ency, we performed a psychometric analysis
using the test-retest reliability method. The
instrument was found to be consistent and
valid. The results were below what was ex-
pected and revealed that the sample showed
a clear shortcoming in disciplinary content
in Spanish language. These data seem to
be in line with those obtained in other ar-
eas. Consequently, CoDiLe can contribute
to defining and remedying these possible
deficiencies by providing consistent data to
teacher trainers to guide their practice more
effectively.
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Resumen:

En las ultimas décadas, diversas investi-
gaciones se han centrado en evaluar el conoci-
miento didactico del profesorado, en especial en
ciencias y en matematicas. Sin embargo, en el
area de lengua, pocos trabajos han disenado y
validado herramientas con este fin. El presente
trabajo pretende avanzar en esta linea de in-
vestigacion con el disefio y la validacion de un
cuestionario para evaluar el conocimiento dis-
ciplinar de lengua espafola de los maestros en
formacion. Participaron estudiantes espanoles
de grado de Magisterio y de master de Forma-
cién del Profesorado de Secundaria, asi como ex-
pertos en didactica de la lengua y en validacion
de cuestionarios. Para el analisis de la validez de
contenido, se utiliz6 el método Delphi y, para el

estudio de la consistencia, se aplicé un analisis
psicométrico a través del método de fiabilidad
test-retest. El instrumento se mostrd consisten-
te y valido. Los resultados estuvieron por deba-
jo de lo esperado y desvelaron que la muestra
presentaba un claro déficit en contenido disci-
plinar en lengua espafola. Estos datos parecen
estar en linea con los obtenidos para otras areas.
Por tanto, CoDiLe puede contribuir a definir y
subsanar estas posibles deficiencias mediante la
aportacion de datos consistentes a los formado-
res de maestros que permitan una orientacion
mas efectiva de sus practicas.

Palabras clave: instrumento de medida, ni-
vel de conocimientos, lengua espanola, forma-
cion de profesores.

1. Introduction

Assessing a country’s educational
needs involves considering all of the fac-
tors that make up its education system,
such as teacher training. This is a complex
research topic and is one of the key areas
for action to improve the education system;
nonetheless, there is no consensus on what
factors promote teaching quality and how
to incorporate them into initial training
(Harris & Sass, 2011): some studies have
focussed on professional learning (Opfer
& Pedder, 2011), cognition (Borg, 2003), or
personal knowledge (Pajares, 1992).

One of the authors who has made the
biggest contributions to research on teacher
training is Shulman (1987), who proposed
a new integrating concept, the pedagogical
content knowledge (PCK): the combination

of content and pedagogy in the comprehen-
sion of how certain topics are organised,
represented, and adapted to the interests
and skills of the students, and how they are
presented when they are taught.

This new concept has been a catalyst
for significant research works that in re-
cent decades have revealed the difference
between content knowledge (CK) and its
teaching (PCK) (Bucat, 2005). Although
the relationship between CK and PCK is
not clearly defined in the literature, it does
seem to be clear that CK is at the centre of
the development of teachers’ professional
competences (Kleichkman et al., 2013).

In Shulman’s model, CK is the first
aspect that must be taken into account to
study the teaching of disciplines. Research
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shows that an in-depth CK improves ex-
planations, favours use of resources, and
influences students’ comprehension and
their academic success (Chetty et al.,
2011); therefore, it is essential to define
what level of knowledge future teachers
have in order to act to improve their initial
and ongoing training (Kleickmann et al.,
2013). Knowing the content of the subject
you are going to deliver is a prerequisite
for being able to teach it (Friedrichsen
et al., 2009). In fact, in some pieces of re-
search, teachers’ CK was significant in
explaining improvements in students’ re-
sults (Gess-Newsome et al., 2019).

In recent decades, various research
works have focussed on evaluating teach-
ers’ CK, especially in the area of science
and mathematics. Godino et al. (2016)
assessed teachers’ knowledge of visualis-
ation of three-dimensional objects in 241
primary teaching students. To design their
questionnaire, they used previous research
works, the curriculum, and texthooks that
are widely used nationally. Although the
questions were taken from primary school
books, the results showed that 62% of
the students did not answer the proposed
tasks optimally.

Spain’s Ministry of Education, Cul-
ture, and Sport (2012) participated in an
international study on initial training in
mathematics of primary school teachers
that used a questionnaire based on the
TEDS-M study by Tattoo et al. (2012),
which evaluated hoth their didactic and
disciplinary knowledge. To design the
questions, previous research and the legal
frameworks of the participating countries

were used. The final questionnaire had 74
questions in multiple-choice or open-an-
swer format. The mean scores obtained by
future teachers from Spain were below the
international mean for both mathematical
and didactic knowledge, although they did
score slightly higher in the latter type.

Vasquez and Alsina (2015) validated a
questionnaire with open-ended questions
to assess didactic-mathematical knowledge
for teaching probability. As the knowledge
base, they used previous research, curric-
ular guidelines, and textbooks. Both the
pilot application of the instrument and its
replication obtained medium-low scores in
all categories.

Verdugo et al. (2019) analysed the di-
dactic-disciplinary knowledge of science
of pre-service teachers; to do so, they
created a questionnaire with 30 multi-
ple-choice items based on Spain’s nation-
al curriculum and Spanish texthooks.
The instrument displayed a command of
scientific content with room for improve-
ment and the presence of some significant
conceptual errors.

As for CK in language, few works have
designed and validated tools to evaluate
this; most of them focus on the knowledge
needed for teaching how to read. Binks-
Cantrell et al. (2012) and Washburn et al.
(2016) validated an instrument for eval-
uating teachers’ knowledge of the basic
constructs of language that are involved in
teaching reading. A total of 279 pre-ser-
vice teachers participated. The question-
naire included 38 items aimed at content
knowledge. The results displayed a lack
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of knowledge, in particular of morphology
and phonology.

The present work seeks to make pro-
gress on this line of research: its aim is to
design and validate an instrument that
makes it possible to evaluate pre-service
teachers’ content knowledge in Spanish
language. As far as we are aware, there are
no instruments that enable us to evaluate
the disciplinary knowledge that teachers,
specifically pre-service ones, must have
to deliver Spanish language. The need for
this instrument is relevant for research in
the field of education for two reasons: be-
cause language is disciplinary content and
because it is, at the same time, a vehicle
for the other types of learning. This need
justifies the aim of this work, as creating
instruments that make it possible to eval-
uate the teachers’ knowledge of the sub-
jects on the curriculum has a direct effect
on teacher training programmes.

2. Methodology

2.1. Study design

To analyse Spanish-language CK of
pre-service teachers, we designed and val-
idated a questionnaire using the Delphi
method (Andrés et al., 2019) in four stag-
es:

- Stage 1. Evidence collection. Liter-
ature search. Selecting evidence in-
dicators.

- Stage 2. Development of version I.
Drawing up items. Evaluation by
experts.

- Stage 3. Development of version II.
Pilot test. Evaluation by students.

- Stage 4. Development of the final
version. First pass (construct valid-
ity). Second pass (reliability).

To study the reliability of the question-
naire, we used a test-retest process and
psychometric analysis.

2.2. Participants

During steps 2 and 3 (content validi-
ty), two groups of participants were used
to evaluate the content and comprehen-
sibility of the initial test. The first group
comprised six independent experts: three
from philology and didactics of language,
one from PCK, and two from instruments
and research designs (one of them also an
expert in PCK). The experts were selected
in accordance with the following criteria:
they had to be outside the study, have a
doctorate, be university teachers, and have
high-quality publications on didactics of
language or PCK, research methods, or
validating questionnaires. In parallel, two
external subjects who were not related to
the content or the selection criteria partic-
ipated as evaluators.

The second group comprised a natu-
ral group of 53 university students (aged
19-23) of both sexes from the second year
of the bachelor’s degree in Primary Edu-
cation at a Spanish university. They com-
pleted the test online and ten were subse-
quently selected to be interviewed. They
were asked to evaluate the content and
comprehensibility of the initial test. The
results of the tests were used to make a
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preliminary estimate of the functioning of
the questionnaire.

For stage 4, the sample of participants
was 256 students of both sexes (aged 18-
25) from the degree programmes in Prima-
ry/Early Childhood Education (years 1, 2,
and 4) at a Spanish university. A natural
group of 20 students (aged 23-35) from the
master’s in Secondary Education (Spanish
Language and its Literature specialism)
also participated. This group had more
specialised disciplinary knowledge and was
used to ascertain whether the instrument
discriminated between different levels of
knowledge. Of the initial sample, 190 stu-
dents (152 women and 38 men) completed
both passes of the questionnaire.

2.3. Procedure

In stage 1, we used various sources to
design the questionnaire. We performed
a search for specialist literature on Span-
ish-language disciplinary knowledge and
on the use of questionnaires for evaluating
it in the teaching of Spanish as a first and
second language.

In stage 2, this analysis was used as a
basis for generating a bank of questions
and a first version of the questionnaire was
agreed on. This was sent through a virtual
platform to six independent experts and to
two external subjects for its evaluation.

In stage 3, the resulting instrument was
tested on a group of 53 students to make a
first estimate of its functioning and of the
pertinence of the questions. To do so, an
online platform was used during a class ses-
sion. The time was limited to 40 minutes.

After this, we interviewed 10 students to
complete the information obtained.

Some questions were reformulated or
replaced following the suggestions of the
two groups. The new version was again
sent to two experts: one in questionnaires
and research methods, and the other in
didactics of Spanish language, and their
proposals were also incorporated into the
questionnaire.

Finally, during stage 4, the definitive
questionnaire was administered to the
study sample in two passes: we used the
data from the first pass to evaluate the
construct validity, and used these data and
the data from the second pass to study the
reliability. Four experimental conditions
were used to counterbalance the order of
the questions in the first and second pass.
A control question to check attention was
included in position 21 (around half way
through the question) in the four condi-
tions.

The questionnaires were administered
through the Moodle web platform. Partic-
ipation was voluntary. The instructions
were written at the start of the question-
naire and were read aloud by one of the re-
searchers. Any doubts were answered and
the time was limited to 40 minutes. The
second pass was done after four weeks.

2.4, Data analysis

We used the Delphi model (Mokkink et
al., 2010) to study the content validity. In
stage 1, the initial questions were devel-
oped starting from the categories validated
by Muedra (2020): morphology, phonetics,
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phonology and spelling, lexical-semantic
level, syntax, text typology, oral and writ-
ten expression processes/pragmatics, oral
and written comprehension processes, lit-
erary resources.

To define them, we used the most re-
cent bridge document of the autonomous
region in which the study was performed,
aimed at facilitating classroom planning
(CEFIRE, 2015). The researchers extract-
ed knowledge indicators and -classified
them independently within each category.
A knowledge indicator is defined as a unit
of knowledge expressed in a way that is
specific and objective and, where applica-
ble, is translatable to a behaviour that can
be evaluated (Alfaro-Carvajal et al., 2022):
for example, the indicator “Nouns. Classes:
proper and common, individual and collec-
tive, concrete and abstract” was classified
in the “morphology” category. In compe-
tence-based curricula, the selection of in-
dicators seeks to facilitate the subsequent
development of the instruments and means
for evaluating the proposed competences.

To evaluate the functioning of these
categories and of their indicators, activi-
ties from two collections of primary-school
Spanish-language textbooks were classi-
fied. We observed that these categories
included all of the indicators, and so they
were used as a reference for defining the
questions on the questionnaire.

In stage 2, we designed a bank of 142
questions, with a mean of 15 questions
per category. We decided to create a multi-
ple-choice questionnaire with four answer
options, in line with studies that consider

that distractors are functional if there are
between three and five options (Downing,
2006; Haladyna, 2004; Haladyna & Down-
ing, 1993). So, following the line of these
studies, each question had one correct an-
swer, another clearly incorrect one, and two
that were incorrect but which aimed to in-
duce mistakes. To prepare the questions, we
chose activities from textbooks from four
collections used widely throughout Spain
and from specialist literature on didactics
of language (Prado, 2004; Mendoza, 2003).

The researchers selected 40 questions
from this initial bank considering the cri-
teria of representativeness and presence
in the curriculum. The resulting distri-
bution of questions by category in the
questionnaire was as follows: morphology
(items 1, 2, 3, 4); phonetics, phonology, and
spelling (items 5, 6, 7, 8); syntax (items 9,
10, 11, 12); linguistic and sociocultural va-
riety (items 13, 14); lexical-semantic level
(items 15, 16, 17, 18); literary resources
(items 19, 20, 22, 23); text typology (items
24, 25, 26, 27); oral and written expression
processes/pragmatics (items 28, 29, 30, 31,
32, 33, 34, 35, 36, 37); oral and written
comprehension processes (items 38, 39,
40, 41). A control question to check atten-
tion was also included (item 21). Examples
of possible questions and answers for each
category can he found in the appendix.
The scores for each item were 0 (incorrect
option) and 1 (correct option); the scores
for each item and for the questionnaire as
a whole were obtained by calculating the
mean value of the items involved.

In stage 3, this questionnaire was ad-
ministered to a sample of 53 second-year



CoDiLe: An instrument for evaluating the Spanish-language disciplinary knowledge of pre-service...

students. They were asked about the in-
telligibility and the difficulty of the ques-
tions and answers, as well as of the control
question. With the data from this sample,
an analysis of the discriminatory capacity
of the items and their difficulty was per-
formed (Hurtado, 2018).

In stage 4, with the modified 40-ques-
tion questionnaire, a first pass with the
study sample was done to evaluate the con-
struct validity and a second pass to check
its reliability. Both studies were done us-
ing the scores from the items, the mean
of the items from the final categories, and
the total mean for the items by year (Table
1). All of the mean scores calculated in the
study were normally distributed.

With the resulting items, we carried
out a construct validity study using factor
analysis in steps according to the figures
for Cronbach’s alpha (Taber, 2018), elim-
inating and averaging the items that the
model indicated. For the analysis of con-
struct validity, the average values of the
variables collected in the first pass were
used, grouped according to the results of
the model. This analysis was also applied
to the groupings of students by year to
evaluate the suitability of the groupings
for these variables.

To study reliability, we carried out a
psychometric analysis of the variables tak-
en at two different times (T1 and T2) us-
ing the test-retest method. We calculated
the difference between the scores and the
standard deviation of the difference; we
applied the intraclass correlation coeffi-
cient (ICC) (Shrout & Fleiss, 1979) to the

average values of each topic at the differ-
ent times (T1 and T2) with the confidence
intervals (95%), as well as the standard
error of measurement, the repeatability
coefficient, and the minimum detectable
change (Beckerman et al., 2001; Bland &
Altman, 1986). The ICC values were eval-
uated in line with the indications of previ-
ous studies (Landis & Koch, 1977).

We used the Bland-Altman plot to
study the measurement error (Bland &
Altman, 1996). To examine the mean
error of the difference, we calculat-
ed the limits of agreement (95%) and
their confidence intervals (Bland & Alt-
man, 2010). To establish whether the
error values between the passes were
significant, we used ¢ test for one sam-
ple on the differences in the T1 and T2
averages.

We calculated the development of the
measurement error in relation to the av-
erage T1 and T2 values using a regression
analysis (Bland & Altman, 1986). The
floor/ceiling effect of the scores was calcu-
lated by comparing the percentages of par-
ticipants with first and last quartile values
for the scores from the first pass. If more
than 15% of the study population was in
one of these quartiles, the floor or ceiling
effect was deemed to be present in the use
of this tool (Terwee et al., 2007).

In order to rule out the possibility of
an effect of the sex variable on the study
subjects’ scores, we applied a repeated
means analysis of variance to the T1 and
T2 scores with the analysis of the gender
factor in time (T1-T2).
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The difficulty of the questionnaire and
of the items was calculated using the per-
centage scores of the sample compared to
thetotal value. This value was also analysed
by years.

To study the sample’s knowledge of
language, we calculated the means and
deviations of all of the subjects by year,
for each category and for the total scores.
We used a one-factor ANOVA (year) to
analyse the effect of the different years on
the scores for the categories and the total
score. Finally, we used the Bonferroni test
for the post hoc contrasts.

3. Results

3.1. Content validity

Following stage 1’s consultation of the
specialist literature, the bridge document,
and the categories established by Muedra
(2020), in STAGE 2, a total of 142 ques-
tions were drawn up, of which 40 were
sent to the experts after screening.

These experts unanimously determined
that no essential content was missing and
they stated that the questionnaire did
evaluate the basic knowledge that a pri-
mary-school teacher should possess. They
made suggestions regarding the wording
of some items to reduce ambiguity or ad-
just the level of difficulty. Specifically, they
proposed to increase the level of difficulty
of some incorrect answers.

As a result, we modified 18 items. To
ensure the comprehensibility and perti-
nence of the changes, two experts were

asked to evaluate the questionnaire again.
Four items were modified relating to the
wording and level of difficulty of the an-
SWers.

As for the data deriving from the pi-
lot test (stage 3), the students explained
that the questionnaire in general seemed
precise and intelligible to them. They did
not identify the control question as such
because they thought it was part of the
content; as a result, we replaced it.

3.2. Construct validity and reliability

In stage 4, the analysis of the discrim-
inatory capacity of the 40 items from
the study sample, 24 had a low index of
discrimination (<.125), 14 presented a
very low index of difficulty (>93% cor-
rect answers), and 2 a very high index
of difficulty (<10% correct answers). We
eliminated the items that fulfilled both
conditions (low capacity for discrimina-
tion and very high/low difficulty). This
eliminated 10, leaving a questionnaire
with 30 questions.

The factor analysis by steps in the
study of the scale as a single factor
pointed out the lack of consistency of
these 30 items. The model indicated
which items reduced the internal con-
sistency and had to be eliminated. We
grouped the remaining items into three
categories: the MORF_LEX SINT cate-
gory comprised 3 items from Morphol-
ogy, 3 from the lexical-semantic level,
and 3 from syntax; the FFO RECLIT
category comprised 3 items from pho-
netics and phonology and 3 from literary
resources; and the TT _PROEX PRO-
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COM category comprised 3 items from
text typology, 6 from oral and written
expression processes, and 4 from oral
and written comprehension process-
es. With the averages of these 28 items
grouped into three categories, the in-
strument achieved good internal con-
sistency (Cronbach’s alpha = .74).

The figure for consistency by gender
was .71 (male) and .76 (female). The study
by groups indicated an index of .75 for
first year students, .75 for second year stu-
dents, .67 for fourth year students, and .65
for master’s students.

The mean values of the scores for
both moments had a value slightly

greater than the median of the scale
(Table 1). The scores improved in T2 in
general.

The mean error for the total scores
was very small (.03), and the SEM (.04)
displayed a low measurement error, with
slightly higher values than the differ-
ences of means and lower than the SD
of the difference. This happened in the
same way in the groupings of the items.
The RC also behaved well, giving values
equal to or lower than two times the SD
of the difference. The MDC indicated
very limited sensitivity values for the in-
strument and showed real changes in the
use of the instrument from values of 0.12
points in the total score.

TaBLE 1. Test—retest values for the scores of the questionnaire (n = 190).

M Dif. M T2

MT1 MT2 ICC
T1_T2 -T1 R RC SEM MDC
(£8SD)  (+DS)  .fs)  (+DS) (CL.95%)
Total 64(12) 67(13) .66(.12) .03(.10) 69 (586 20 04 12
MORF_ ) 68
LEX_SINT 66(17)  68(18) .67(16) .02(17)  52*  o'he 34 10 27
FF_ N 68
RECLIT 63(23) 67(21) .65(19) 03(2D*  52* oo 42 12 34
TT_PRO- 69
EX PRO-  64(16) .67(.16) .65(14) .03(15)*  .53* ; 30 09 24
COM (59-.77)

Note: M = mean, T1 = time 1, T2 = time 2, SD = standard deviation, R = coefficient of correlation,
ICC = intraclass correlation coefficient, CI = Confidence Interval, RC = repeatability coefficient,
SEM = standard error of measurement, MDC = minimum detectable change; significant difference:

*p <.05; **p <.01.
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The strong intraclass correlation co-
efficients for the total test-retest scores
(Table 1) indicated excellent reliability of
the measures over time. However, signifi-
cant differences were observed between the
measurements from the two passes in the
total scores and in two of the three groups
of items.

Figures 1 and 2 show the abso-
lute and relative values of the dif-
ferences of the scores by their mean
values. The mean value of the dif-
ferences was .03 (SD .10) (Figure 1),

equivalent to a percentage of error of
3.68% (Figure 2), which does not exceed
the 5% acceptable probability of error.
The regression analysis showed that the
differences between the test and retest
did not change as the means of the scores
of the two times changed (F<1,1s9> =2p
= .656; beta = .03). This indicated that

the differences between the T1 and T2
scores did not vary in the different levels
of knowledge of the sample.

The mean time that the sample took to

answer the questionnaire was 14.67 minu-
tes (SD 4.06).

No floor/ceiling effect was observed in
the average scores obtained by the partic-
ipants in the use of this questionnaire. No
subject had average scores below .34 or
above .89. However, 23% of subjects scored
in the last quartile.

This study of the measurement error was
also applied to the sample grouped by gender
and year. We observed that the year groups
with measurement error below 5% were the
fourth year (0.8%) and master’s (2.04%),
while the percentage error for first years
was 5.89%, and for second years, 7.54%.

Ficure 1. Bland-Altman plot of absolute values of the scores.
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Ficure 2. Bland-Altman plot of relative values of the scores.
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With regards to gender, the results indicat-
ed a percentage error of 4.58% in men and
5.98% in women.

The repeated measures ANOVA in-
dicated that gender did not influence
the changes that occurred over time be-

tween the two measures (F = 2.80,
p = 598).

(1,126)

The level of difficulty of the question-
naire for the study sample was medium.
17.86% did not pass the test, 50% had a
score of between 5 and 7, and 32.14% ex-
ceeded the score of 7. These percentages
varied between the different groups. The
largest percentage of students who did
not pass the test was in the fourth-year
group (24.14%). The group with the high-
est percentage of students in the highest
levels of scores (>7) was the master’s
group (60%).

3.3. Level of Spanish-language knowledge
of pre-service teachers

Table 1 shows that the average level
of knowledge was 0.64 points, which indi-
cates that the sample studied achieved a
medium score for knowledge in both the
total score and in the different categories.
Table 2 shows the results for the sample
separated by year.

The study of frequencies of correct
and incorrect answers shows that 12.6%
of respondents failed the test (<5),
49.8% scored between 5 and 7, and 37.2%
achieved a good score (>7).

As for the analysis of the effect of the
different years, the results indicate that
the scores were only different for the years
variable in the total mean (F<3,189) = 3.408;
p = .019; eta squared = .045) and for the
category FF RECLIT (F = 2902;

(3,189)
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p = .036; eta squared = .052). The post and fourth-year and master’s (diff. -.094; p
hoc analysis indicated that there were dif- = .017), and, for the FF RECLIT catego-
ferences in the total score between first-  ry, between fourth-year and master’s (diff.
year and master’s (diff. -.092; p = .022) -.17;p = .022).

TaBLE 2. Average total scores and scores by categories separated by year.

Category Year N Mean SD
First 65 0.658 0.169
Second 40 0.671 0.180
MORF _LEX_SINT 01
Fourth 65 0.634 0.165
Master’s 20 0.743 0.191
First 65 0.633 0.213
Second 40 0.625 0.238
FF_RECLIT 01
Fourth 65 0.595 0.228
Master’s 20 0.762 0.199
First 65 0.615 0.169
o Second 40 0.652 0.154
&' TT_PROEX_PROCOM_01
N Fourth 65 0.645 0.152
?\IF Master’s 20 0.694 0.134
8o
0 N First 65 0.632 0.128
oo »
o >
T %D Second 40 0.652 0.132
o <t Total 01
o > Fourth 65 0.630 0.114
©
o =
N Master’s 20 0.724 0.104
S 00
ad
W & Note: SD = standard deviation.
© N\
+ 00
i . : , . )
ge 4. Discussion Vasquez & Alsina, 2015; Godino et al.,

The aim of this work was to design and ~ 2016), it started by considering specialist
validate an instrument to make possible literature, the regulatory framework, and
the evaluation of Spanish-language CK of  textbooks to generate a bank of questions,
pre-service teachers. In line with research ~ which is then subjected to a process of con-
H in other disciplines (Verdugo et al., 2019; tent and construct validation.
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The Delphi method was used to guar-
antee high levels of validity; to avoid its
potential drawbacks, we scrupulously
complied with its characteristics, the im-
plementation of its stages, and the selec-
tion of experts (Cabero & Infante, 2014) as
well as its use in the target population. The
Delphi method is especially useful when
designing and validating an instrument if
there are no instruments that fit the needs
of the research (Andrés et al., 2019). Al-
though there are some instruments that
measure the knowledge that primary
teachers should have for teaching students
how to read in the English-speaking world
(Washburn et al., 2016; Binks-Cantrell et
al., 2012), the present study contributes
the first instrument that makes it possible
to measure Spanish-language CK of future
teachers. The resulting questionnaire,
comprising 28 questions and a control
question, is shown to be valid and reliable
for this purpose.

Both the experts and the users were
unanimous with regards to the pertinence
and validity of the instrument’s content,
and we implemented the changes relating
to the formulation of questions and an-
swers that they suggested. The pass with
the pilot group also served to carry out a
first discriminant analysis.

As for construct validity, after the pro-
cess of elimination and grouping of items,
the instrument achieved good internal
consistency, both overall and for different
genders and years, with lower consisten-
¢y in higher years. This indicates robust
functioning of the questionnaire inde-
pendently of gender and year.

The analysis of the reliability of the
measurements was backed by the mean
values of the scores in the test-retest, the
strong association between the measure-
ments at the different moments, and the
narrow margin of the measurement error.
We observed that the average values im-
proved significantly in the retest in the
FF RECLIT and TT PROEX PROCOM
groups (groups in which they were found to
more unstable), but the regression analysis
showed that the differences observed
between the scores did not vary as the
average values increased. Therefore, we
can state that there was no distorting
effect in the process between measure-
ments owing to learning.

From a methodological perspective,
these results support the claims of Bland
and Altman (1996): reliability studies with
analysis of correlation of items at different
moments provide insufficient information
about their stability over time. Studies of
reliability require in-depth consideration
of the analysis of the measurement error,
through analysis of relative and absolute
reliability to confirm the effect of time
on the use of the instrument (Vaz et al.,
2013). On the one hand, we know that the
precision of the instrument in the mea-
surement of knowledge cannot present
measurement indexes comparable to the
study of more objective variables, as is
habitual in the use of tools that evaluate
complex concepts such as the ones tackled
in this study. Nonetheless, as the regres-
sion analysis indicates, it does maintain its
level of precision independently of the stu-
dents’ level of knowledge. We should add
to this result regarding the reliahility of
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the tool that the average measurement er-
ror is very low (0.03), and is equivalent to
an acceptable error. In other words, there
is a non-significant percentage of proba-
bility of different measurements (3.68%).
The probability of a significant difference
between the measures did not reach 5%.

To the good measurement error re-
sults, we must add the good psychometric
behaviour of the scale, especially in the
total values (Table 1). Independently of
the groupings of the items into three cat-
egories, the scale has been evaluated as a
single-factor scale that refers in general
to the knowledge of Spanish language of
the pre-service teachers. The variability of
the measurement of the instrument (SEM
= 0.04) was similar to the relative meas-
urement error (0.03). The absolute meas-
urement error or RC indicated that varia-
tions in the mean greater than 0.20 points
correspond to measures with a value that
will exceed the theoretical absolute error
of the instrument and could be considered
to be true variations. Also that changes in
the scores on the questionnaire equal to or
greater than the MDC value (0.12) could
be regarded as real changes in students’
knowledge.

Although the reliability of the ques-
tionnaire is good, the data extracted
from its use must be interpreted with
caution as the instrument was found to
be less reliable in time in the analysis of
the subgroup of women and in the groups
with the least experience (first and sec-
ond year). In this sense, the study has
analysed in depth the behaviour of the
measurement error by sex and by the dif-

ferent levels of training of the students,
and the test worked better in the fourth-
year and master’s groups as well as in the
male group. These groups had particular
situations that could justify these results.
On the one hand, 80% of the sample were
female, which might explain the greater
dispersal of scores between the results of
the test and retest and consequent great-
er measurement error. On the other, the
differences between the groups with the
most and least experience could be be-
cause students from higher years had a
more consolidated level of knowledge, in-
dependently of whether this was greater
or lesser.

In the usability study, the question-
naire showed itself to be user-friendly and
useful for teacher training: the average
completion time was around 15 minutes
and it was not difficult to understand.

The results regarding the level of
knowledge were that 12.6% failed (<5),
49.8% scored between 5 and 7, and 37.2%
achieved a good score (>7). From a mathe-
matical perspective, the distribution of the
scores could be said to be an acceptable
mean level of knowledge (6-7 points) with
a mean score of .64 and 87% of students
passing the test. However, we must recall
that the test was designed using questions
on basic knowledge, from primary-school
books. Therefore, we would not expect al-
most 50% of the sample to score between
5 and 7, even though it is true that sim-
ilar shortcomings have been highlighted
in studies of other areas (Verdugo et al.,
2019; Vasquez & Alsina, 2015; Depaepe et
al., 2013). This study highlights that the
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sample has a clear deficiency in discipli-
nary content in Spanish language.

It is also worrying that almost 13%
of these future professionals do not pass
the test. Teachers’ CK is closely related to
students’ learning, and so fulfilling the re-
quirement to know content in order to be
able to teach it (Friedrichsen et al., 2009)
is a responsibility for the people who train
the Primary Teaching students and for the
public institutions involved.

Moreover, the fourth-year students
getting the lowest scores was unexpect-
ed. Although the general tendency is for
knowledge to increases in higher years,
the significance levels indicate that the
evolution of the knowledge is not signif-
icant; this could be because disciplinary
subjects are primarily taught in the first
two years and are replaced in the last two
years by the specifically didactic ones. The
difference with master’s students are to be
expected, given that these students have
broader disciplinary training.

Regarding the limitations of this
work, we should note that it has not
been possible to analyse convergent or
criterion validity as there are no compa-
rable instruments. We consider the study
sample in the validation process to be
adequate; however, other samples with
different cultural characteristics should
also be used.

5. Conclusions
Following the content and reliability
analysis, we can state that the instru-

ment presented here is valid and relia-
ble for measuring pre-service teachers’
Spanish-language CK.

At first glance, the first data seem to
indicate that students have an acceptable
knowledge of language; however, if we re-
call that the questionnaire seeks to meas-
ure minimum required knowledge, it is
striking that half of the sample does not
obtain more than what would be equiva-
lent to a high pass/good grade.

The next phase of this research will in-
volve administering this instrument to large
samples of the population to establish wheth-
er this is simply because of the size of the
sample or instead reveals a worrying reality
about the training of primary-school teach-
ers, a hypothesis that seems to be backed
by research in other areas. Instruments like
this one can help define and remedy these
possible defects by providing the people who
train teachers with consistent data to guide
their practices more effectively.

Appendix. Examples of questions
from the final questionnaire

The correct answer is shown in italics.

MORF _03. State which of these sentences
does NOT include a verb in the subjunctive:

a) Maybe Teresa and Silvia will arrive late
to the game. [Quiza Teresa y Silvia lleg-
uen tarde al partido.]

b) Hopefully, it will rain more this spring.
[Ojala que llueva mas esta primavera. ]
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¢) If you were more interested, you would
find studying easier. [Si tuvieras mas in-
terés, estudiar te resultaria mas facil.]

d) Felipe will take part in the race on Sun-
day with his father. [Felipe participard
en la carrera el domingo con su padre.]

FFO 05. From the point of view of
spelling, which of these sentences is cor-
rect?

a) Tell me what is happening to you today.
[Dime qué te pasa hoy.]

b) I don’t know where Paquita lives. [No
sé donde vive Paquita.]

¢) I have forgotten when I have an ap-
pointment with the doctor. [He olvidado
cuando tengo cita con el médico.]

d) Idon’t know when it stopped hurting.
[No sé en que momento dejo de dol-
erme.]

LEX 17. Choose the option in which all
of the words are derived:

a) Imperial, combative, volcanic, moun-
tainous. [Imperial, combativo, volcdni-
o, montanoso./

b) Combative, volcanic, love, lemon.
[Combativo, volcanico, amor, limén.]

¢) Volcanic, mountainous, table, heart.
[Volcanico, montanoso, mesa, corazon. ]

d) Love, lemon, table, heart. [Amor, limén,
mesa, corazon. ]

RECLIT 20. Choose the statement
that is correct:

a) A sonnet has an assonant rhyme. [Un
soneto tiene rima asonante.]

b) A sonnet has 14 lines. [Un soneto tiene
14 versos.]

¢) A sonnet can be high or low art. [Un
soneto puede ser de arte mayor o
menor. ]

d) A sonnet can have an unlimited number
of stanzas. [Un soneto puede tener un
namero ilimitado de estrofas.]

TT 26. Identify the option that only
contains oral genres:

a) Dialogue, debate, press conference, and
seminar. [El didlogo, el debate, la rue-
da de prensa y el coloquio.]

b) Interview, presentation, recipe book,
and news story. [La entrevista, la ex-
posicion, el recetario y la noticia. ]

¢) Personal diary, biography, travel hook,
and description. [El diario personal, la bi-
ografia, el libro de viajes y la descripcion]

d) Dialogue, debate, personal diary, and
seminar. [El didlogo, el debate, el diario
personal y el coloquio.]

PROEX 31. Which of these statements
does NOT correspond to planning writing:

a) Brainstorming. [Hacer una lluvia de
ideas.]
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b) Correcting spelling. [Corregir la or-
tografia.]

¢) Looking for model texts. [Bisqueda de
modelos. ]

d) Outlining. [Hacer un esquema.]

References

Alfaro-Carvajal, C., Flores-Martinez, P, & Val-
verde-Soto, G. (2022). Conocimiento de profe-
sores de mateméticas en formacion inicial sobre
la demostracién: Aspectos 16gico-matematicos
en la evaluacion de argumentos [Knowledge
of mathematics teachers in initial training
regarding mathematical proofs: Logic-math-
ematical aspects in the evaluation of argu-
ments]. Uniciencia, 36 (1), 140-165. https://doi.
org/10.15359/ru.36-1.9

Andrés, 1., Munoz, M., Ruiz, G., Gil, B., Andrés, M.,
& Almaraz. A. (2019). Validacién de un cues-
tionario sobre actitudes y practica de actividad
fisica y otros habitos saludables mediante el
método Delphi [Validation of a questionnaire on
attitudes and practice of physical activity and
other healthy habits through the Delphi meth-
od]. Revista Espariola de Salud Publica, 93.

Beckerman, H., Roebroeck, M. E., Lankhorst, G.
J., Becher, J. G., Bezemer, P. D., & Verbeek, A.
(2001). Smallest real difference, a link between
reproducibility and responsiveness. Quality
of Life Research, 10 (7), 571-578. https://doi.
org/10.1023/A:1013138911638

Binks-Cantrell, E., Joshi, R. M., & Washburn, E. K.
(2012). Validation of an instrument for assess-
ing teacher knowledge of basic language con-
structs of literacy. Annals of dyslexia, 62, 153-
171. https://doi.org/10.1007/s11881-012-0070-8

Bland, J. M., & Altman, D. (1986). Statistical
methods for assessing agreement between two
methods of clinical measurement. The Lancet,
327 (8476), 307-310. https:/doi.org/10.1016/
50140-6736(86)90837-8

Bland, J. M., & Altman, D. G. (1996). Statistics
notes: Measurement error. Bmj, 312 (7047), 41-
42. https://doi.org/10.1136/bmj.312.7047.1654

Bland, J. M., & Altman, D. G. (2010). Statistical
methods for assessing agreement between two
methods of clinical measurement. Internation-
al journal of nursing studies, 47 (8), 931-936.
https://doi.org/10.1016/j.ijjnurstu.2009.10.001

Borg, S. (2003). Teacher cognition in grammar teaching:
Aliterature review. Language awareness, 12 (2), 96-
108. https://doi.org/10.1080/09658410308667069

Bucat, R. (2005). Implications of chemistry educa-
tion research for teaching practice: Pedagogical
content knowledge as a way forward. Chemistry
Education International, 6 (1), 1-2.

Cabero, J., & Infante, A. (2014). Empleo del
método Delphi y su empleo en la investi-
gacion en Comunicacion y Educacion [Using
the Delphi method and its use in communi-
cation research and education]. EDUTEC
Revista Electrénica de Investigacion Edu-
cativa, (48), 1-16. https://doi.org/10.21556/
edutec.2014.48.187

CEFIRE. (2015). Documento puente. Lengua es-
pariola. Comunitat Valenciana. https://drive.
google.com/file/d/1UnWPGNgG_v7-UnzX42B-
P746IHFC-HytD/view?usp=sharing

Chetty, R., Friedman, J. N., & Rockoff, J. E. (2011).
The long-term impacts of teachers: Teacher
value-added and student outcomes in adult-
hood. National Bureau of Economic Research.
https://doi.org/10.3386/w17699

Depaepe, F, Verschaffel, L., & Kelchtermans,
G. (2013). Pedagogical content knowledge:
A systematic review of the way in which the
concept has pervaded mathematics educa-
tional research. Teaching and teacher ed-
ucation, 34, 12-25. https://doi.org/10.1016/
j-tate.2013.03.001

Downing, S. M. (2006). Selected-response item
formats in test development. In S. M. Down-
ing, & T. M. Haladyna (Eds.), Handbook of test
development (pp. 287-302). Taylor & Francis.
https://doi.org/10.4324/9780203874776

Friedrichsen, P J., Abell, S. K., Pareja, E. M.,
Brown, P. L., Lankford, D. M., & Volkmann,
M. J. (2009). Does teaching experience matter?
Examining biology teachers’ prior knowledge
for teaching in an alternative certification pro-
gram. Journal of Research in Science Teach-
ing, 46 (4), 357-383. https://doi.org/10.1002/
tea.20283

pad ap ejoueds3 e}sinay

<
[}
QO
-
(0]
N
>
N
[00]
»
<
Q)
<
>
C
0Q
C
w0
pdt
N
o
N
>
N
~
—
N
O
o

eiSo8e



https://doi.org/10.15359/ru.36-1.9
https://doi.org/10.15359/ru.36-1.9
https://doi.org/10.1023/A:1013138911638
https://doi.org/10.1023/A:1013138911638
https://doi.org/10.1007/s11881-012-0070-8
https://doi.org/10.1016/S0140-6736(86)90837-8
https://doi.org/10.1016/S0140-6736(86)90837-8
https://doi.org/10.1136/bmj.312.7047.1654
https://doi.org/10.1016/j.ijnurstu.2009.10.001
https://doi.org/10.1080/09658410308667069
https://doi.org/10.21556/edutec.2014.48.187
https://doi.org/10.21556/edutec.2014.48.187
https://drive.google.com/file/d/1UnWPGNgG_v7-UnzX42BP746IHFC-HytD/view?usp=sharing
https://drive.google.com/file/d/1UnWPGNgG_v7-UnzX42BP746IHFC-HytD/view?usp=sharing
https://drive.google.com/file/d/1UnWPGNgG_v7-UnzX42BP746IHFC-HytD/view?usp=sharing
https://doi.org/10.3386/w17699
https://doi.org/10.1016/j.tate.2013.03.001
https://doi.org/10.1016/j.tate.2013.03.001
https://doi.org/10.4324/9780203874776
https://doi.org/10.1002/tea.20283
https://doi.org/10.1002/tea.20283

3
o0
o
7]
©

-
o

o
o

o

8
o

=
<

o
n

L
o)

e

2
S
[

4

year 82, n. 288, May-August 2024, 271-290

M.T. MUEDRA-PERIS, M. MONFORT-PANEGO, A. GOMEZ-LOPEZ and E. MORON-OLIVARES

Gess-Newsome, J., Taylor, J. A., Carlson, J., Gard-
ner, A. L., Wilson, C. D., & Stuhlsatz, M. A.
(2019). Teacher pedagogical content knowledge,
practice, and student achievement. Internation-
al Journal of Science Education, 41 (7), 944-963.
https://doi.org/10.1080/09500693.2016.1265158

Godino, J. D., Gonzato, M., Contreras, A., Estepa, A,
& Diaz-Batanero, C. (2016). Evaluacion de conoci-
mientos didactico-matematicos sobre visualizacion
de objetos tridimensionales en futuros profesores
de educacion primaria [Assessing didactic-mathe-
matical knowledge of prospective primary school
teachers on visualization of three-dimensional
objects]. Journal of Research in Mathematics Ed-
ucation, 5 (3), 235-262. https://doi.org/10.17583/
redimat.2016.1984

Haladyna. (2004). Developing and validating mul-
tiple-choice test items. Routledge. https:/doi.
org/10.4324/9780203825945

Haladyna, T. M., & Downing, S. M. (1993). How
many options is enough for a multiple-choice
test item? Educational and Psychological
Measurement, 53 (4), 999-1010. https://doi.org
/10.1177/0013164493053004013

Harris, D. N., & Sass, T. R. (2011). Teacher train-
ing, teacher quality and student achievement.
Journal of public economics, 95 (7-8), 798-812.
https://doi.org/10.1016/j.,jpubeco.2010.11.009

Hurtado, L. L. (2018). Relacion entre los indices
de dificultad y discriminacion [Relationship
between the difficulty and discrimination indi-
ces]. Revista digital de investigacién en docen-
cia universitaria, 12 (1), 273-300. http://dx.doi.
org/10.19083/ridu.12.614

Kleichkmann, T., Richter, D., Kunter, M., Elsner, J.,
Besser, M., Krauss, S., & Baumert, J. (2013).
Teachers’ content knowledge and pedagogi-
cal content knowledge: The role of structural
differences in teacher education. Journal of
teacher education, 64 (1), 90-106. https://doi.
org/10.1177/0022487112460398

Landis, J. R., & Koch, G. G. (1977). The measure-
ment of observer agreement for categorical
data. Biometrics, 33, (1), 159-174. https://doi.
org/10.2307/2529310

Mendoza, A. (2003). Diddctica de la lengua y la lit-
eratura para educacion primaria [Didactics of
language and literature for primary education].
Pearson Educacion.

Ministerio de Educacion, Cultura y Deporte.
(2012). TEDS-M. Informe espafnol. Estu-
dio internacional sobre la formacién inicial
en matemdticas de los maestros [TEDS-M.
Spanish report. International study on in-
itial teacher training in mathematics].
https://www.educacionyfp.gob.es/dctm/inee/
internacional/tedsmlinea.pdf?documentId=
0901e72b8143866¢

Mokkink, L. B., Terwee, C. B., Patrick, D. L.,
Alonso, d., Stratford, P W,, Knol, D. L., & De
Vet, H. C. (2010). The COSMIN checklist for
assessing the methodological quality of stud-
ies on measurement properties of health sta-
tus measurement instruments: an interna-
tional Delphi study. Quality of life research,
19, 539-549. https://doi.org/10.1007/s11136-
010-9606-8

Muedra, M.2 T. (2020). Andlisis de la competencia
oral en los libros de texto de lengua esparniola
de educacion primaria [Analysis of oral compe-
tence in Spanish language textbooks for prima-
ry education] [Master Thesis]. Universitat de
Valéncia.

Opfer, V. D., & Pedder, D. (2011). Conceptualizing
teacher professional learning. Review of edu-
cational research, 81 (3), 376-407. https://doi.
0rg/10.3102/0034654311413609

Pajares, M. F. (1992). Teachers’ beliefs and educa-
tional research: Cleaning up a messy construct.
Review of educational research, 62 (3), 307-332.
https://doi.org/10.3102/00346543062003307

Prado, J. (2004). Diddctica de la lengua y la liter-
atura para educar en el siglo XXI [Didactics of
language and literature for education in the
21st century]. La Muralla.

Shrout, P E., & Fleiss, J. L. (1979). Intraclass cor-
relations: Uses in assessing rater reliability.
Psychological Bulletin, 86 (2), 420. https://doi.
org/10.1037/0033-2909.86.2.420

Shulman, L. (1987). Knowledge and teaching:
Foundations of the new reform. Harvard ed-
ucational review, 57 (1), 1-23. https://doi.
org/10.17763/haer.57.1,j463w79r56455411

Taber, K. S. (2018). The use of Cronbach’s alpha
when developing and reporting research in-
struments in science education. Research in
science education, 48(6), 1273-1296. https://doi.
org/10.1007/s11165-016-9602-2


https://doi.org/10.1080/09500693.2016.1265158
https://doi.org/10.17583/redimat.2016.1984
https://doi.org/10.17583/redimat.2016.1984
https://doi.org/10.4324/9780203825945
https://doi.org/10.4324/9780203825945
https://doi.org/10.1177/0013164493053004013
https://doi.org/10.1177/0013164493053004013
https://doi.org/10.1016/j.jpubeco.2010.11.009
http://dx.doi.org/10.19083/ridu.12.614
http://dx.doi.org/10.19083/ridu.12.614
https://doi.org/10.1177/0022487112460398
https://doi.org/10.1177/0022487112460398
https://doi.org/10.2307/2529310
https://doi.org/10.2307/2529310
https://www.educacionyfp.gob.es/dctm/inee/internacional/tedsmlinea.pdf?documentId=0901e72b8143866e
https://www.educacionyfp.gob.es/dctm/inee/internacional/tedsmlinea.pdf?documentId=0901e72b8143866e
https://www.educacionyfp.gob.es/dctm/inee/internacional/tedsmlinea.pdf?documentId=0901e72b8143866e
https://doi.org/10.1007/s11136-010-9606-8
https://doi.org/10.1007/s11136-010-9606-8
https://doi.org/10.3102/0034654311413609
https://doi.org/10.3102/0034654311413609
https://doi.org/10.3102/00346543062003307
https://psycnet.apa.org/doi/10.1037/0033-2909.86.2.420
https://psycnet.apa.org/doi/10.1037/0033-2909.86.2.420
https://doi.org/10.17763/haer.57.1.j463w79r56455411
https://doi.org/10.17763/haer.57.1.j463w79r56455411
https://doi.org/10.1007/s11165-016-9602-2
https://doi.org/10.1007/s11165-016-9602-2

CoDiLe: An instrument for evaluating the Spanish-language disciplinary knowledge of pre-service...

Tattoo, M. T, Peck, R., Schwille, J., Bankov, K., Senk,
S. L., Rodriguez, M., & Rowley, G. (2012). Poli-
¢y, practice, and readiness to teach primary and
secondary mathematics in 17 countries: Find-
ings from the IEA Teacher education and devel-
opment study in mathematics (TEDS-M). IEA.
https://www.iea.nl/publications/study-reports/
international-reports-iea-studies/policy-prac-
tice-and-readiness-teach

Terwee, C. B., Bot, S. D., De Boer, M. R., Van der
Windt, Daniélle AWM., Knol, D. L., Dekker,
J., & De Vet, H. C. (2007). Quality criteria
were proposed for measurement properties of
health status questionnaires. Journal of Clin-
ical Epidemiology, 60 (1), 34-42. https://doi.
org/10.1016/j.jclinepi.2006.03.012

Vasquez, C., & Alsina, A. (2015). Conocimiento
didactico-matematico del profesorado de ed-
ucacién primaria sobre probabilidad: disefio,
construccion y validacién de un instrumento
de evaluacion [Primary school teachers’ didac-
tic-mathematical knowledge when teaching
probability: development and validation of an
evaluation instrument]. Bolema: Boletim de Ed-
ucagdo Matemdtica, 29 (52), 681-703. https://doi.
0rg/10.1590/1980-4415v29n52a13

Vaz, S., Falkmer, T., Passmore, A. E., Parsons, R.,
& Andreou, P. (2013). The case for using the re-
peatability coefficient when calculating test-re-
test reliability. PloS One, 8 (9), 73990. https://
doi.org/10.1371/journal.pone.0073990

Verdugo, J. J., Solaz, J. J., & Sanjosé, V. (2019). Evalu-
acién del conocimiento cientifico en maestros en for-
macién inicial: el caso de la Comunidad Valenciana
[Assessment of pre-service teachers’ science knowl-
edge: the case of Valencian Community in Spain].
Revista de Educacién, (383), 133-162. https:/doi.
0rg/10.4438/1988-592X-RE-2019-383-404

Washburn, E. K., Binks-Cantrell, E. S., Joshi, R. M.,
Martin-Chang, S., & Arrow, A. (2016). Preservice
teacher knowledge of basic language constructs in
(Canada, England, New Zealand, and the USA. An-
nals of dyslexia, 66, 7-26. https://doi.org/10.1007/
$11881-015-0115-x

Authors’ biographies
Maria Teresa Muedra-Pedris. Stu-
dent on the Specific Didactics Doctoral

Programme at the Universidad de Valen-
cia. She is a member, along with the oth-
er authors, of the «Pedagogical content
knowledge: foundations of teachers’ di-
dactic analysis and action» research group
(CDC-GIUV2016-280).

https://orcid.org/0000-0002-0592-4857

Manuel Monfort-Panego. Asso-
ciate Professor in the Department of
Physical, Artistic, and Music Education
Teaching of the Universidad de Valen-
cia. Doctor of Physical Education from
the Universidad de Valencia. His re-
search interests focus on primary-school
teacher training, principally the devel-
opment and validation of measurement
instruments to assess students’ knowl-
edge and habits in relation to physical
education. He is a member, along with
the other authors, of the «Pedagogi-
cal content knowledge: foundations of
teachers’ didactic analysis and action»
research group (CDC-GIUV2016-280).

https://orcid.org/0000-0002-3181-2170

Angela Goémez-Léopez. Associate
Professor in the Department of Language
and Literature Teaching of the Uni-
versidad de Valencia. Doctor of Specific
Didactics from the Universidad de Valen-
cia. Her research interests focus on pri-
mary-school teacher training: learning
and teaching of foreign languages, read-
ing comprehension and control of com-
prehension (metacognition) in L2 and
didactic analysis of school content in first
and second languages. She is a member,
along with the other authors, of the «Ped-

pad ap ejoueds3 e}sinay

062-1/2 ‘20z 1sn3ny-Ae\ ‘88z "U ‘28 Jeak

eiSo8e

¢

<P

289 EV


https://www.iea.nl/publications/study-reports/international-reports-iea-studies/policy-practice-and-readiness-teach
https://www.iea.nl/publications/study-reports/international-reports-iea-studies/policy-practice-and-readiness-teach
https://www.iea.nl/publications/study-reports/international-reports-iea-studies/policy-practice-and-readiness-teach
https://doi.org/10.1016/j.jclinepi.2006.03.012
https://doi.org/10.1016/j.jclinepi.2006.03.012
https://doi.org/10.1590/1980-4415v29n52a13
https://doi.org/10.1590/1980-4415v29n52a13
https://doi.org/10.1371/journal.pone.0073990
https://doi.org/10.1371/journal.pone.0073990
https://doi.org/10.4438/1988-592X-RE-2019-383-404
https://doi.org/10.4438/1988-592X-RE-2019-383-404
https://doi.org/10.1007/s11881-015-0115-x
https://doi.org/10.1007/s11881-015-0115-x
https://orcid.org/0000-0002-0592-4857
https://orcid.org/0000-0002-3181-2170

o
o0
o
o0
(]

o
[

o
[}

©

S
o

<
o
Q.
(7]

L
©
L o d

k%
>
[}

4

year 82, n. 288, May-August 2024, 271-290

M.T. MUEDRA-PERIS, M. MONFORT-PANEGO, A. GOMEZ-LOPEZ and E. MORON-OLIVARES

agogical content knowledge: foundations
of teachers’ didactic analysis and action»
research group (CDC-GIUV2016-280).

https://orcid.org/0000-0001-7527-5007

Eva Moron-Olivares. Associate Pro-
fessor in the Department of Language
and Literature Teaching of the Universi-
dad de Valencia. Doctor of Hispanic Phi-
lology from the Universidad de Granada.

Her research interests centre on training
primary-school teachers, especially for
teaching literature and the didactic anal-
ysis of school content in first and second
languages. She is a member, along with
the other authors, of the «Pedagogical
content knowledge: foundations of teach-
ers’ didactic analysis and action» research
group (CDC-GIUV2016-280).

https://orcid.org/0000-0003-2180-2857


https://orcid.org/0000-0001-7527-5007
https://orcid.org/0000-0003-2180-2857

