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Abstract
This cross-lagged study examined the classroom-level associations between the reading 
performance of first-grade students (N = 537) and observed literacy instruction activities 
in classrooms (N = 30) in the autumn and spring terms. The multilevel analyses indicated 
that lower average word reading skills in the classrooms (i.e., there were more students 
who were learning to read) in the autumn were associated with higher amount of activities 
supporting consolidation of reading and spelling skills in the spring. In contrast, higher 
average word reading skills in the classrooms in the autumn were associated with higher 
amount of independent meaning-focused activities in the spring. Higher extent of whole-
group meaning-focused activities in the autumn was positively associated with reading 
comprehension at classroom level in the spring, whereas independent phonological recod-
ing practice in the autumn was negatively associated with reading comprehension in the 
spring. The study provides novel understanding of the associations between students’ read-
ing performance and literacy instruction especially showing how students’ reading skills 
at classroom level may inform instruction in the classroom. This information may guide 
teachers to adapt their instruction at classroom level but also to identify the students need-
ing differentiation. The results also acknowledge the affordances and limitations students’ 
skills may set for the instruction.
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To identify the best practices for support students’ reading skills development, it is critical 
to address how teachers’ practices should change in accordance with their students’ devel-
opment (Connor & Morrison, 2016; Juel & Minden-Cupp, 2000; Pressley et  al., 2001). 
Although balanced instructional support in both word reading and reading comprehen-
sion is reportedly beneficial to students (Connor et al., 2013; Pressley et al., 2001), stud-
ies focusing on single forms of literacy instruction content dominate the literature (e.g., 
Baker et al., 2020; Rasinski et al., 2020; Schwanenflugel et al., 2009). Importantly, stud-
ies that examined how students’ individual characteristics impact on what kind of instruc-
tion is most beneficial for them (Connor et al., 2013; Connor & Morrison, 2016; Foorman 
et al., 1998) as well as instructional adaptations during instruction (for a review, see Par-
sons et al., 2018) have increased our understanding of the multifaceted interplay between 
instructional activities and student learning. However, more research is needed to clarify 
how students’ evolving skills interact with instruction at the classroom level during the 
school year.

The rich interactions in the whole classroom cannot fully be captured by assessing the 
instructional interactions between a teacher and few focal students. As teachers adapt their 
instruction to the varying skills of their students, their selected literacy content and mode 
of instruction are likely to differ between a classroom with many beginning readers and 
one in which most students can decode words or read fluently (Ruotsalainen et al., 2022a, 
2022b). The reading skills among the students in a classroom may, thus, both set limita-
tions on and provide affordances to meeting individual student’s needs during lessons. By 
applying cross-lagged multilevel modelling to data collected in the autumn and spring of 
the first school year, the present study explored the classroom-level associations between 
Finnish students’ reading performance and literacy instruction with respect to both the 
activities’ content (code-focused vs. meaning-focused) and management (teacher/child-
managed vs. child-managed) in authentic classrooms.

Associations between instruction and emerging reading skill 
development

The Simple View of Reading (SVR; Gough & Tunmer, 1986) outlines the basic compo-
nents underlying efficient reading with a focus on comprehension: skills related to word 
reading and linguistic comprehension. Research has shown that linguistic comprehension 
contributes a unique variance to reading comprehension across grades (e.g., de Jong & van 
der Leij, 2002; Florit & Cain, 2011; Torppa et al., 2016). In contrast, the effect of word 
reading skills (accuracy and fluency) on reading comprehension is typically seen during 
the first year or first few years of reading acquisition, depending on the depth of the orthog-
raphy (Florit & Cain, 2011).

Notably, the literature has demonstrated that both beginning readers and students who 
struggle to master decoding skills benefit from explicit instruction on the phonological 
recoding of words (e.g., Al Otaiba et  al., 2023; Connor et  al., 2004, 2013; Lovett et  al., 
2017; Sunde et  al., 2019) and support for reading fluency (Rasinski et  al., 2020; Ruot-
salainen et al., 2022b). However, practicing phonological recoding after achieving mastery 
does not appear to support further reading skill development (Connor et al., 2004; Lerk-
kanen et al., 2016; Sunde et al., 2019). The wide variation in students’ skills may influence 
on the weaker association between observed classroom practices and word reading skills at 
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classroom-level (Cao et al., 2022) compared to the findings from intervention studies for 
students with reading difficulties (Al Otaiba et al., 2023).

While comprehension skills develop via exposure to language and texts across an indi-
vidual’s life (Paris, 2005), they, too, should be addressed during instruction to improve 
learning outcomes. Providing support for comprehension skills helps the students in 
interpreting texts and attaching meanings to them (Baker et  al., 2020; Connor & Morri-
son, 2016). Compared to word reading skills, studies have shown stronger associations 
between observed classroom practices and classroom-level reading outcomes when the 
outcome measure has included a mixture of reading skills including reading comprehen-
sion (Cao et al., 2022), while interventions on reading comprehension skills for poor read-
ers are shown to be less effective (Al Otaiba et  al., 2023). Lerkkanen et  al. (2016), for 
example, showed that teaching characterised with support for content understanding via 
conversations and peer cooperation is beneficial to all students despite the initial reading 
skills of the first graders. This is reflected also in a study by Connor et al. (2020), in which 
the association between teacher talk and reading comprehension was mediated via student 
talk. That is, the more the teacher engaged students into discussions, the more the students 
talked themselves, and the better their reading comprehension results were at the classroom 
level.

Reportedly, a shift in the emphasis of literacy instruction from practicing word-level 
reading to text-level reading and comprehension in line with students’ reading skills can 
bolster the progress of beginning readers (Connor et al., 2004; Juel & Minden-Cupp, 2000; 
Pressley et  al., 2001). Comprehension skills are reinforced in the classroom with listen-
ing comprehension and vocabulary practice, which also contribute to skills vital to read-
ing comprehension before students can read by themselves (Baker et  al., 2020; Connor 
et al., 2004; Lepola et al., 2016; Lerkkanen et al., 2004). In addition to their diverse content 
needs, students also require different amounts of instructional support to learn (e.g., Corno, 
2008; Ponitz & Rimm-Kaufman, 2011; Pressley et  al., 2001; Van de Pol et  al., 2010). 
Following Connor et  al. (2004), students with weaker vocabularies and/or word reading 
skills benefit from teacher-managed focus of attention to improve both their phonologi-
cal recoding and comprehension skills, whereas students with more advanced vocabularies 
and decoding skills benefit to a greater extent from independently practicing reading- and 
writing-related tasks.

Research has shown that instruction that is adapted to students’ prior skills is more ben-
eficial for their skill development (Parsons et al., 2018). It is well acknowledged that stu-
dents’ skills also affect instruction (Jaeger, 2016), and that those teachers, who take this 
information into account, are generally considered more effective (Parsons et  al., 2018; 
Pressley et al., 2001). This understanding implies a need to address bidirectional relation-
ship between instruction and students’ skills. Yet, empirical evidence on this bidirectional 
relationship is scarce, as much of the research has focused on unidirectional associations 
between literacy instruction and students’ skills (Connor et al., 2004), on the one hand, and 
on teachers’ responses to an individual student’s needs (Nurmi et al., 2013) or instructional 
adaptations during learning situations (Vaughn, 2019) on the other hand. Studies examin-
ing the bidirectional associations between students’ skills and literacy instruction are rare 
especially at classroom level (as an exception, see Carlisle et al., 2011). These examina-
tions would be highly important for providing insights in planning the instruction to meet 
students’ learning needs.

Two studies have explicitly examined the associations between students’ entry-level 
skills and instruction at classroom level: Carlisle et al. (2011) examined the associations 
between student characteristics and instruction on reading comprehension in third grade, 
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and Ruotsalainen et  al., (2022a, 2022b) investigated the associations between students’ 
word reading skills and literacy instruction activities in first grade autumn. Despite dif-
ferent reading skills and grades examined in the studies, lower entering skills were associ-
ated with teacher-led instruction while higher entering skills were associated with activi-
ties including more independent work. However, both studies addressed only one type of 
reading skill (namely either word reading skills or reading comprehension), and neither 
of these studies looked at the associations between students’ reading skills and instruction 
specifically across first grade.

Prior studies of Connor et al. (2004), Juel and Minden-Cupp (2000), and Pressley et al. 
(2001) have provided some information on the changes in literacy content across the first 
grade, but they did not explore statistically how changes in instructional contents were 
associated with the students’ skill development or the potential effects of the students’ 
reading skills in classrooms on instruction. Students’ skills at classroom level may set the 
pace for instruction that is likely to be more beneficial to some students, while some of the 
students require more individualised instruction (Corno, 2008).

It should be noted, however, that the vast majority of the studies examining the associa-
tions between observed instructional practices and reading skills have been conducted in 
the USA (for a meta-analysis, see Cao et al., 2022). More research is needed from educa-
tional contexts other than that of the USA to validate existing understanding of the associa-
tions between literacy instruction and reading skills.

Reading skill development and literacy instruction in Finland

Following the national core curriculum (Finnish National Agency for Education, 2016), 
formal literacy instruction in Finland begins in the first grade when children are 7 years of 
age. Seven lessons per week are devoted to literacy instruction in the first grade. At school 
entry, more than half of first graders (Ukkola & Metsämuuronen, 2019) can decode at least 
simple single words, and nearly all students achieve high decoding accuracy after a few 
months of formal reading instruction (Lerkkanen et al., 2004) and become fluent readers by 
the end of their first school year (Soodla et al., 2015). Nearly all children attend their near-
est public school (Linnakylä et al., 2007), and the differences between schools and class-
rooms are small (Ukkola & Metsämuuronen, 2019).

Finnish primary school teachers have a Master of Education degree, and they possess 
high autonomy in planning and implementing their instructional practices. Significantly, 
they are expected to carefully monitor their students’ skills and adapt their instruction 
accordingly.

Aim of the study

The present study aims to fill in the existing gaps in the literature by examining the bidi-
rectional associations between literacy instruction and reading skills at classroom level. 
The meta-analysis by Cao et al. (2022) showed that during the early grades, the focus has 
typically been on the associations between observed classroom practices and word reading 
skills and to a lesser extent between observed classroom practices and reading comprehen-
sion. Thus, both word reading skills and reading comprehension are included in the present 
study. The instructional activities were video-recorded during the autumn and spring terms 
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and coded in line with the adapted observation system by Connor et al. (2010), targeting 
both content and management of the instruction at the classroom level. Research questions 
and hypotheses (H1–H3) were set as follows:

1. Are students’ word reading skills in the autumn associated with the amount of time 
spent in different literacy instruction activities in the spring? Although there is a scarcity 
of knowledge of whether and how students’ reading skills are associated with literacy 
instruction activities, it could be hypothesised, that higher reading skills in the classroom 
at school entry are associated with higher amount of activities focusing on understanding 
on the texts and independent work (H1), whereas lower entry-level skills are associ-
ated with higher amount of teacher-led activities focusing on code-related skills (H2) 
(Carlisle et al., 2011; Lerkkanen et al., 2016; Ruotsalainen et al., 2022a, 2022b).

2. Is the amount of time spent in different literacy instruction activities in the autumn 
associated with students’ word reading skills and reading comprehension in the spring? 
We expect to find positive associations between observed literacy instruction activities 
and the skills they are targeted to support (H3) (Connor & Morrison, 2016).

Methods

Participants and procedure

The data for the present study were drawn from a longitudinal study conducted in Central 
Finland (Lerkkanen & Pakarinen, 2016). Beforehand, the university’s ethical committee 
granted ethical approval for the study. In addition, the teachers gave their written consent 
to take part in the study, and the guardians gave their written consent for their children’s 
participation. The data comprised one video-recorded literacy lesson in the autumn term 
(T1) and one video-recorded literacy lesson in the spring term (T2) of 30 classrooms and 
skill assessments of 537 first-grade students (51.8% boys; M = 7.20 years, SD = 0.31 years 
for the beginning of first grade) in these classrooms. The mean class size in the sample was 
17.83 (SD = 3.55). The lesson length varied from 28 to 80 min (M = 41.55, SD = 10.73) at 
T1 and from 22 to 76 min at T2 (M = 37.32, SD = 9.43).

Video recordings of the literacy lessons and skill assessments of the students were 
carried out during the autumn (between September and December) and spring (between 
February and May) terms such that both were completed within a two- to 3-week 
period for each term (autumn: M = 15.55  days, SD = 12.84  days; spring M = 11.40  days, 
SD = 10.39 days). T1 and T2 assessments were approximately 5 months (SD = 0.52 months, 
range 4.14–6.21 months) apart in each classroom.

Questionnaire data included information on the teachers’ education levels and work 
experience as well as the mothers’ education levels. All but one of the teachers (29 out of 
30) were female, and all teachers had a master’s degree in education. Teaching experience 
ranged from 6 months to 39 years (M = 16.20 years, SD = 9.69 years). Of the mothers, 3% 
had only completed the compulsory 9-year education, 35% had only completed secondary 
education, 33% had either a bachelor’s degree or a vocational college degree as their high-
est degree and 29% had completed a master’s degree or higher. The mothers’ education 
levels were somewhat higher than those of the general population of Central Finland (Offi-
cial Statistics of Finland, 2018), which ranged from 8%, 47%, 24% to 21%, respectively. 
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Information on parental education was missing for 39.7% of the families participating in 
this study.

Measures

Word reading skills

Students’ reading accuracy and reading fluency were assessed individually at T1 and T2, 
and a composite of their word reading skills was calculated for both time points. The read-
ing accuracy test (Lerkkanen et al., 2006) comprised a 20-item word list of two- to five-syl-
lable words. The test was discontinued if the students did not provide a response or gave an 
incorrect response to three consecutive test items. The students were awarded one point for 
each correctly read word (maximum 20 points). The students’ reading fluency was assessed 
with a reading fluency test (Häyrinen et  al., 1999) during which they read aloud from a 
word list (maximum of 90 words) within a 45-s time limit. The students were awarded one 
point for each correctly read word (maximum score of 90 points).

A composite score (i.e., mean) for reading accuracy and fluency was calculated based 
on the standardised test scores with equal weight for the analyses. The Cronbach’s alpha for 
the composite word reading skill was 0.84 at T1 and 0.62 at T2. The lower reliability at T2 
likely occurred because of a possible ceiling effect for reading accuracy in the spring. The 
test–retest reliability for the composite word reading skill measure was 0.70.

Reading comprehension

The students’ reading comprehension skills were assessed using a group-administered, 
nationally normed reading comprehension test (ALLU; Lindeman, 1998) at T2. The stu-
dents were asked to read a page-long expository text and answer 12 questions. Eleven of 
the questions were multiple choice, and one question required the students to organise 
the information in the same order as in the text. The students were allotted approximately 
30 min to complete the test, but they also had the option to continue the test during the 
15-min recess after the lesson. Standardised test scores were used in the analyses. The 
Cronbach’s alpha for reading comprehension was 0.83.

Coding the observed literacy instruction

The literacy instruction activities from the video recordings of the literacy lessons were 
coded following the guidelines of the Individualizing Student Instruction (ISI/Pathways) 
observation system (Connor et  al., 2010) and its manual adapted to the Finnish context 
(Poikkeus et al., 2013). In the present study, the coding and analyses of the literacy instruc-
tion activities were made at the classroom level in contrast to the original ISI coding (see 
Connor et al., 2009, 2010), which focuses on content, management and context of instruc-
tion at the student level (i.e., from the viewpoint of what kind of instruction is received by 
the focus student). The present study assessed the two dimensions of management and con-
tent as well as their combinations. While coding, each activity that lasted at least 10 s was 
coded with respect to both the management and content of literacy instruction.

Management was coded with respect to who was responsible for directing the students’ 
attention to the task: (1) the teacher and the students together (teacher/child-managed 
[TCM]) or (2) the student or the students together (child-managed [CM]). In addition, the 
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dimension of context was integrated into coding of management. TCM activities were 
observed during whole-group activities, whereas CM activities were observed during inde-
pendent individual and small-group work. Significantly, even though most students man-
aged their own attention (coded as CM) during individual and small-group work, the teach-
ers were typically available to help the students and provided management support for one 
student or small group at a time.

Content was coded using a modified coding scheme in which language-specific features 
of Finnish were taken into account (Poikkeus et al., 2013). In line with the common divi-
sion of literacy skills into components of decoding and comprehension (cf. simple view of 
reading framework; Gough & Tunmer, 1986), coding was divided into code-focused (CF) 
and meaning-focused (MF) activities (Connor & Morrison, 2016). CF activities refer to 
instructional content that seeks to support students’ reading and writing acquisition with 
respect to achieving accuracy and fluency, and these contents typically focus on letter 
knowledge, phonological awareness, decoding, spelling and fluency activities. MF activi-
ties support students’ comprehension skills, and they typically focus on listening and read-
ing comprehension activities and activities that enhance vocabulary growth and grammati-
cal knowledge. The Finnish adaptations involved subcodes for CF activities. For example, 
additions were made related to the use of syllables in early decoding and spelling instruc-
tion. Moreover, omissions were made regarding subcodes such as onset and rime, which 
are not used in the Finnish context. During the coding process, the durations of the differ-
ent content categories, initially assessed at the detailed subcode level, were subsequently 
summed under the broader content categories of CF and MF activities.

To conduct the analyses, four combination categories of management and content were 
formed: TCM-CF and TCM-MF for whole-group instruction and CM-CF and CM-MF for 
independent individual, pair, and small-group work. Table 1 provides examples of the com-
bination categories. Notably, not all combination categories were observed in each class-
room at T1 and T2. Out of the 30 classrooms, TCM-CF activities were observed in 30 (T1) 
and 22 (T2) classrooms, TCM-MF in 24 (T1) and 30 (T2) classrooms, CM-CF in 27 (T1) 
and 17 (T2) classrooms and CM-MF in 7 (T1) and 22 (T2) classrooms, respectively.

Table 1  Examples of combination categories of management and content

1  Whole-group activities; 2 Independent and small-group work activities

Content Management

Teacher/child-managed (TCM)1 Child-managed (CM)2

Code-focused (CF) The teacher shows a letter, and the 
students produce the sound that 
corresponds to the letter

The students read a word list 
aloud from the whiteboard

Choral rereading of a text

The students practice letter forms independently
The students practice reading syllables/words 

independently
The students reread a text a couple of times 

together

Meaning- focused
(MF)

The meaning of a new concept is 
discussed in the classroom

The teacher or student reads a text 
as others listen

The teacher asks the students to 
arrange pictures so that they 
represent the story plot that has 
just been read aloud

A student silently reads a book after finishing the 
previous task early

The students write sentences independently or in 
groups

The students work on a reading comprehension 
task in a workbook based on the text that was 
previously discussed in the classroom
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The analyses examined how the teachers divided their instructional time during literacy 
lessons using different activities. As the lesson length differed both between and within 
classrooms, the percentages of TCM-CF, TCM-MF, CM-CF, and CM-MF activities were 
calculated and used in the analyses. The percentages were calculated by dividing the total 
duration (in seconds) of each combination category by the total classroom instruction time. 
Instruction time was specified as the time between when the teacher started the lesson and 
when they finished it. The percentage for each combination category could range from 0% 
(not observed during the lesson) to 100% (all the activities fell into the given combination 
category). Intercoder reliability was determined for 20% of the lessons (six lessons both in 
autumn and spring), which were double coded. Intercoder reliability between the two cod-
ers, calculated as intraclass correlations (ICCs) of the durations (in seconds) of the combi-
nation categories, was 0.99 (95% CI = 0.99, 1.00) at T1 and 0.97 (95% CI = 0.93, 0.99) at 
T2.

Analyses

First, ICCs were examined regarding the students’ word reading and reading comprehen-
sion skills and their mothers’ education levels. The ICCs showed statistically significant 
differences between the classrooms in word reading skills at both T1 and T2 and the moth-
ers’ education levels. Belonging to a certain classroom explained 5% (p = 0.032) of the stu-
dents’ word reading skills at T1 and 3% (p = 0.025) at T2. Membership in a certain class-
room accounted for 13% (p = 0.003) of the variance in the mothers’ education levels. The 
ICC for reading comprehension at T2 was marginally significant (p = 0.061), explaining 7% 
of the variance.

Second, multilevel analyses were conducted with Mplus (version 7.3; Muthén & 
Muthén, 1998–2012). Multilevel modelling allows one to examine how much the varia-
tion is due to variation between classrooms (between level in Fig. 1) and how much of the 
variation is due to individual differences between students (within level in Fig.  1). The 
models were specified to examine the cross-lagged relations between the different literacy 
instruction activities (ISI combination categories) and students’ reading skills at classroom 
level. This allows to control the previous level of both instructional activities and read-
ing skills. The associations between instructional activities (TCM-CF, TCM-MF, CM-CF, 
and CM-MF) and reading performance were analysed in four separate models. In each of 
the models, at the between level, the outcome measures at T2 (instructional activity, word 
reading skills, reading comprehension) were regressed on the previous levels of the vari-
ables and on the teachers’ work experience and the mothers’ education levels. At the within 
level, the students’ reading skills were regressed on previous level of word reading skills, 
gender, and mother’s education level. Nonsignificant paths were set to zero for the sake of 
model parsimony due to rather low number of classrooms (see e.g., Day et al., 2015). Time 
of the observations correlated with CM-CF activities at T1 (r = 0.61, p = 0.001), indicating 
that there were more CM-CF activities in the classrooms which were observed later during 
the first term, but not with any of the other activities in either of the terms. The time when 
students’ skills were assessed correlated with word reading skills at classroom level both 
at T1 (r = 0.54, p = 0.003) and T2 (r = 0.86, p = 0.004), but not at the level of individual 
students. Time of the observation at T1 was included in the models. However, as adding 
time of the observations to the model did not explain the results in any of the models nor 
changed the results, it was omitted from the final models for the sake of model parsimony. 
The models’ goodness-of-fit was evaluated using four indicators: the chi-square test, the 
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comparative fit index (CFI), the root mean square error of approximation (RMSEA) and 
the standardized root mean square residual (SRMR). Good model fit was indicated by a 
small, preferably non-significant chi-square, CFI > 0.95, RMSEA < 0.06 and SRMR < 0.08 
(Hu & Bentler, 1999).

Results

Descriptive statistics and correlation analysis

Table  2 displays the descriptive statistics of the study variables and their correlations. 
Although the time that the teachers allocated to different activities varied to some extent, 
the teachers generally emphasised CF activities at T1 and MF activities at T2. Different 
activities mainly correlated with a specific time point rather than across time points. This is 
understandable as the percentages of time used for different activities were not independ-
ent of each other. Students’ word reading skills were strongly correlated both at individual 
(within level) and classroom levels (between level) and moderately with reading compre-
hension, respectively.

Reading performance and literacy instruction

Four cross-lagged models were specified to analyse the associations between reading per-
formance and the percentages of TCM-CF, TCM-MF, CM-CF, and CM-MF activities at 
T1 and T2. Table 3 presents the fit indices of the models. The indices demonstrated a good 

Word reading skillsT1

ISI combination
category T1

experience

Maternal education
level

Word reading skillsT1

Gender

Maternal education
level

Reading
comprehension T2

Word reading skillsT2

ISI combination
category T2

Reading
comprehension T2

Word reading skillsT2

Within

Between

Fig. 1  Schematic representation of the tested model
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model fit (Hu & Bentler, 1999), except for  SRMRbetween for every model and the chi-square 
test for the CM-CF model.

Individual‑level associations of reading skills

For each model, the results at individual student level (within level in Fig. 1) showed that 
the students’ word reading skills at T1 predicted both their word reading skills (β = 0.70, 
p < 0.001) and reading comprehension (β = 0.56, p < 0.001) at T2. Likewise, word read-
ing skills and reading comprehension were correlated at T2 (r = 0.34, p < 0.001). While 
the mothers’ education levels were correlated with word reading skills at T1 (r = 0.18, 
p = 0.004), they were not associated with word reading skills or reading comprehension at 
T2. Girls performed somewhat better in reading comprehension than boys at T2 (β = -0.06, 
p = 0.006). Table 4 displays the results at the classroom level.

Classroom‑level associations between literacy instruction and reading skills in TCM‑CF 
model

At classroom level (between level in Fig. 1), students’ word reading skills at T1 were mar-
ginally associated with students’ word reading skills at T2. Furthermore, the percentage of 
TCM-CF activities marginally significantly decreased between T1 and T2. Students’ word 
reading skills at T1 were marginally significantly associated with reading comprehension 
at T2. A negative association was found between word reading skills at T1 and TCM-CF 
activities at T2. The percentage of TCM-CF activities at T1 was not associated with the 
students’ word reading skills or reading comprehension at T2.

Classroom‑level associations between literacy instruction and reading skills in TCM‑MF 
model

The word reading skills in classrooms at T1 were marginally significantly associated 
with word reading skills at T2. Both the students’ word reading skills and the percent-
age of TCM-MF activities at T1 were significantly associated with reading comprehen-
sion in classrooms at T2. A positive correlation was found between the word reading skills 
and reading comprehension at T2 (r = 0.68, p = 0.009). A negative correlation was found 
between the students’ word reading skills at T2 and the percentage of TCM-MF activities 
at T2 (r =  − 0.63, p = 0.010).

Table 3  Model fit indices for the tested cross-lagged models

TCM teacher/child-managed, CM child-managed, CF code-focused, and MF meaning-focused

Chi-square df p-value CFI RMSEA SRMRwithin SRMRbetween

TCM-CF 18.30 21 .63 1.00 .00 .02 .25
TCM-MF 13.00 20 .83 1.00 .00 .02 .19
CM-CF 33.71 20 .03 .97 .04 .02 .28
CM-MF 15.24 22 .85 1.00 .00 .02 .16
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Classroom‑level associations between literacy instruction and reading skills in CM‑CF 
model

Similarly to the TCM-CF and TCM-MF models, the CM-CF model demonstrated a mar-
ginally significant association between the students’ word reading skills at classroom 
level at T1 and T2. Moreover, students’ word reading skills at T1 were significantly 
associated with reading comprehension at T2. As in the TCM-CF model, a negative 
association was found between word reading skills at T1 and the percentage of CM-CF 
activities at T2. In addition, the percentage of CM-CF activities at T1 was negatively 
associated with reading comprehension at T2. The word reading skills were positively 
correlated (r = 0.92, p = 0.008) with reading comprehension at classroom level at T2.

Classroom‑level associations between literacy instruction and reading skills in CM‑MF 
model

The students’ word reading skills at T1 were significantly associated with all measures 
at T2: the students’ word reading skills at T1 were associated with both word reading 
skills and reading comprehension as well as with CM-MF activities at T2.

Control variables

In each model, at classroom level, the teachers’ work experience was not associated 
with either the students’ reading performance or the different literacy instruction activi-
ties at T2. The mothers’ education levels were negatively associated with the average 
word reading skills in classrooms at T2. The results indicated that in the classrooms 
where mothers had, on average, lower education levels, students demonstrated higher 
growth in word reading skills. This result, however, must be interpreted with caution, as 
information regarding education level was missing for nearly 40% of the mothers.

Discussion

The present cross-lagged study investigated the associations between first-grade stu-
dents’ reading performance and different literacy instruction activities observed in 
classrooms in the autumn and spring terms. The results did not reveal reciprocal asso-
ciations between the two, but unidirectional associations were found in models examin-
ing the associations between students’ reading skills and different literacy instruction 
activities. First, the findings considering the associations between students’ word read-
ing skills and the amount of different types of literacy instruction suggest that teachers 
may adapt their literacy instruction to their students’ prior skills also at classroom level, 
which confirms our hypotheses (H1 & H2). Second, it was found that the amount of 
the literacy instruction activities (i.e., the combinations of TCM-CF, TCM-MF, CM-CF, 
and CM-MF activities) in the autumn were not associated with students’ word reading 
skills in the spring aligning with some of the previous studies included in the meta-anal-
ysis by Cao et al. (2022). On the contrary, the amount of some activities in the autumn 
was either positively or negatively associated with students’ reading comprehension in 
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the spring. Thus, the results for the associations between literacy instruction activities 
and their targeted reading skills supported our hypothesis (H3) only partially.

Prior evidence has documented that Finnish first graders’ word reading skills develop 
rapidly (e.g., Lerkkanen et al., 2004; Soodla et al., 2015). The present study found some 
evidence that teachers respond to this change by adapting their literacy contents. On aver-
age, the teachers’ emphasis moved from phonological recoding activities (e.g., to improve 
reading and spelling acquisition) in the autumn to sentence- and text-level activities in the 
spring. However, entry-level word reading skills in the classrooms were associated with 
the allocation of lesson time to different literacy instruction activities above general shifts 
in instruction from autumn to spring. Higher word reading skills in classrooms (i.e., there 
were more students who could already read) in the autumn were associated with the teach-
ers allotting more time for CM-MF tasks, such as independent reading and comprehension 
tasks, in the spring. As word reading skill is a crucial skill with a high instrumental value 
for learning in later years, lower word reading skills (i.e., there were more beginning read-
ers) in the classroom seemed to signal for the teachers to continue to provide strong sup-
port for consolidation of accurate and fluent reading.

Compared to the earlier findings by Carlisle et  al. (2011) and Ruotsalainen et  al., 
(2022a), the results provided some similar findings considering the classrooms with higher 
entry-level skills as more time was allocated to independent work. In the classrooms with 
lower entering skills, on average, differences were found compared to Ruotsalainen, Paka-
rinen et al. study that focused only on first grade autumn: in the autumn, more time was 
spent in TCM activities, that is whole group activities led by the teacher, whereas the con-
tent of the instruction was more determinant factor in the spring. Our results concerning 
word reading skills support the findings of Kikas et al. (2018) on the reciprocal relation-
ships between students’ skills and instructional practices.

Prior studies have not identified association between TCM-MF activities and students’ 
word reading skills at classroom level at school entry (Ruotsalainen et al., 2022a). The pre-
sent findings suggest, however, that these activities may be associated with better reading 
comprehension among students in the spring — thus providing support for earlier studies 
of the importance of this type of instruction for students reading comprehension (Connor 
et al., 2020; Kikas et al., 2018; Lerkkanen et al., 2016). It has been claimed that the sheer 
amount of MF activities does not reflect their quality (Baker et al., 2020; Lennox, 2013). 
More time spent in TCM-MF activities may, however, facilitate a broader range of activi-
ties that support students’ vocabulary and comprehension skills development, especially at 
the beginning of the first grade. High quality MF activities involve, for example, a teacher’s 
use of questions to activate their students’ prior knowledge, their use of prompts and allow-
ing of questions during the reading as well as their guidance of the students’ understanding 
of the story and the vocabulary after the reading (Baker et al., 2020). Students’ experience 
of such activating practices is likely to differ from when the teacher merely reads the text to 
the students.

Somewhat mixed findings were found regarding the associations between CM-CF activ-
ities and reading performance. Despite the high positive correlation between word reading 
skills and the amount of CM-CF activities in the autumn, the amount of CM-CF activ-
ities in the autumn was not associated with students’ word reading skills in the spring. 
Instead, a negative association was found between CM-CF activities in the autumn and 
reading comprehension in the spring. Caution, however, is warranted in interpreting this 
result. Word reading skills are vital for reading comprehension among beginning readers 
(Torppa et al., 2016), and this type of practicing may show benefits on reading compre-
hension only a year later (Schwanenflugel et al., 2009). However, an exclusive or overly 
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strong emphasis on word reading skills may take time away from age-adapted MF activities 
(e.g., those targeting vocabulary or understanding of the texts) and thus hinder the develop-
ment of young students’ reading comprehension skills (Connor et al., 2004, 2013; Kikas 
et al., 2018; Lerkkanen et al., 2016). Moreover, even though well-integrated code-focused 
instruction is needed to consolidate word reading skills as a basis for later comprehension 
skills, too many repetitive exercises may contribute to students’ off-task behaviour (Ponitz 
& Rimm-Kaufman, 2011; Schwanenflugel et al., 2009) and decrease their interest in the lit-
eracy contents (Kikas et al., 2018), both of which may lead to inefficient reading practice. 
Consequently, future studies should assess the optimal amount of CM-CF activities in line 
with students’ reading skills, which would likely require a longer follow-up period (Connor 
et al., 2013; Schwanenflugel et al., 2009).

This study focused on the content and management of the literacy instruction and their 
associations with students’ reading skills. However, there are other aspects in the students’ 
skills that might have affected the results. For example, Ponitz and Rimm-Kaufman (2011) 
showed that students were more likely to be off task during CM instruction than TCM 
instruction. As reading precursors are shown to be associated with self-regulation (Guedes 
et al., 2023; Lepola et al., 2016), it is possible that students’ self-regulation skills together 
with better initial reading skills enabled the teachers to provide more lesson time for inde-
pendent practicing of reading. More holistic view of different skills and instructional activ-
ities is required in the future.

Limitations and future directions

This study has some limitations that need to be considered. First, the study is exploratory in 
nature as the data of the current study came from 30 classrooms with two literacy lessons 
(one in the autumn and one in the spring) observed in each of the classrooms. This also sets 
limitations for the analyses. With only two time points, possibilities to draw conclusions 
on the causality of associations between literacy skills and instructional activities are lim-
ited. The selected cross-lagged modelling has also been criticised for ignoring stable-trait 
variance in the variables increasing the possibility for spurious cross-lagged associations 
(Hamaker et al., 2015; Lucas, 2023). Thus, causal claims between students’ reading perfor-
mance and literacy instruction cannot be made based on these findings and the results must 
be interpreted cautiously. It should be also noted that the cross-lagged associations between 
the students’ reading comprehension skills and literacy instruction were not examined, as 
the students’ reading comprehension was assessed only in the spring.

Second, as only one literacy lesson per classroom per semester was video recorded and 
coded, the results did not capture the complete spectrum of literacy instruction activities 
in these classrooms. The teachers were asked to be observed during three lessons (e.g. lit-
eracy, math, science) on regular school days. Thus, even if the teachers were not told that 
their literacy practices were to be observed, it is possible that the observations may have 
somehow influenced their instruction. The use of broad content categories of CF and MF 
provided robust estimates of classroom contents that were expected to support different 
skills (Connor & Morrison, 2016), but long-term and finer-tuned analyses are necessary to 
capture more subtle changes in teachers’ instruction and adaptations to their students’ read-
ing skill development. As these adaptations can be seen both in lesson plans and in more 
fine-tuned adaptations to student responses during the lessons (see e.g., Hardy et al., 2019), 
combinations of both aspects would be beneficial to better understand the phenomenon.
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Third, the present study focused on the classroom-level processes rather than individ-
ual-level associations (e.g., Connor et al., 2009, 2013). Hence, future studies would benefit 
from combining the classroom and individual levels to better understand the multifaceted 
nature of literacy learning and teaching in the classroom context. It would be important 
to investigate, whether the associations between instruction and reading skills differ if the 
associations are investigated at the student or classroom level and whether these associa-
tions are similar for different reading skills (e.g., word reading skills or reading compre-
hension). The present study focused on the classroom-level associations between literacy 
instruction and students’ skills. Future studies would benefit from including other student 
characteristics to the study design. In addition to students’ self-regulation skills, a con-
tinuous topic in Finland is existing gender difference in reading (Organisation for Eco-
nomic Co-operation and Development [OECD], 2019), which, despite small difference at 
first grade, increases with age during the compulsory 9-year comprehensive school (Manu 
et al., 2023). Thus, future studies should examine whether diversity in students, including 
gender, affects associations between instruction and reading skills.

Fourth, this study was conducted in the Finnish context, in which the onset of formal 
reading instruction is late relative to many other educational systems. This timing of the 
children’s school entry together with transparent orthography of Finnish language (Sey-
mour et al., 2003) leads to rapid reading acquisition. Thus, the association between class-
room reading levels and instruction should be examined in other contexts as well.

Conclusion

The findings provide support for teachers’ sensitivity to their students’ reading skills at the 
classroom level. In addition, the findings provided support for earlier studies that teachers 
should include whole-group MF activities such as vocabulary and text activities already 
when all students are not yet fluent readers to support their reading comprehension devel-
opment. Future research should examine the longitudinal associations between students’ 
literacy learning and teachers’ instructional choices. More specifically, more research is 
needed to examine whether the associations are different for word reading skills and read-
ing comprehension.

The findings also provide suggestions on how teachers can adapt their instruction to 
serve both individual students and the classroom as a whole. By focusing on the class-
room level, teachers can determine if students with low initial reading skills receive enough 
CF practice in classrooms with high entry-level reading skills and if students who could 
read fluently before school entry are challenged enough in classrooms with beginning 
readers. Future research should address the contents and language experiences that can be 
effectively offered to all students in a classroom and determine when more individualised 
approaches and differentiation are required. This information could also be used in teach-
ers’ pre- and in-service training to support teachers’ ability to adjust their instruction to 
their students’ needs. These concerns are, thus, critical for both practitioners and research-
ers in the search of the most effective practices to support students’ literacy development 
during their early school years.
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