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Abstract
Decision-making is key for teaching, with informed decisions promoting students 
and teachers most effectively. In this study, we explored data-driven decision-mak-
ing processes of K-12 teachers (N = 302) at times of emergency remote teaching, 
as experienced during the COVID-19 pandemic outbreak in Israel. Using both 
quantitative and qualitative methodologies, and a within-subject design, we studied 
how teachers’ data use had changed during COVID-19 days, and which data they 
would like to receive for improving their decision-making. We based our analysis 
of the data on the Universal Design of Learning (UDL) model that characterizes the 
diverse ways of adapting teaching and learning to different learners as a means of 
understanding teachers’ use of data. Overall, we found a decline in data use, regard-
less of age or teaching experience. Interestingly, we found an increase in data use 
for optimizing students’ access to technology and for enabling them to manage their 
own learning, two aspects that are strongly connected to remote learning in times of 
emergency. Notably, teachers wished to receive a host of data about their students’ 
academic progress, social-emotional state, and familial situations.

Keywords  Teachers · Data-driven decision-making · Emergency remote teaching · 
Universal design for learning · COVID-19

1  Introduction

Teachers’ data-driven decision making (DDDM)—that is, teachers’ collection, analy-
sis, and using data to guide and support educational decisions—is key to teaching, 
and practicing it has shown that it improves teaching and to promotes student learning 
(Carlson et al., 2011; Mandinach & Jackson, 2012; Pulham & Graham, 2018; Sawyer, 
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2006; van der Scheer & Visscher, 2018). DDDM can take into consideration a pleth-
ora of aspects of the students’ characteristics and of their learning, e.g., demographics 
and familial information, academic level, meta-cognitive skills, or socio-emotional 
behavior; each of these could be described with either quantitative or qualitative data. 
Of course, DDDM is personal in nature, and the same data could lead different teach-
ers to different decisions, based on their educational agenda and contextual considera-
tions (Škėrienė & Augustinienė, 2018).

Teaching during COVID-19 pandemic outbreak has faced teachers with at least 
two major challenges that may have affected their DDDM. First, the very setting 
of teaching has changed, as schools shifted from face-to-face to remote teaching; 
this impacted the ways by which teachers could collect data about their students, 
as well as teachers’ need to re-evaluate pedagogical decisions to support their stu-
dents (Usher et al., 2021). Second, the emergency situation has emphasized the 
affective aspects of learning, which may have impacted teachers’ very decisions, 
as well as the types of data required to support these decisions (Roman et  al., 
2021; Yang et al., 2021). That is, the very setting of emergency remote teaching 
may have influenced teachers’ DDDM dramatically.

Currently, there is still a lack of research on decision-making among teachers 
in distance learning and, in particular, in times of emergency. We address this 
gap by studying teachers’ data driven decision-making during the shift to remote 
learning due to the outbreak of COVID-19. This study aimed to understand teach-
ers’ use of data before and during COVID-19 days, and to reveal what types of 
data teachers wish to get in order to improve their teaching and their students’ 
learning. We were guided by the following research questions:

1.	 How has teachers’ use of data to promote learners changed during COVID-
19 days?

2.	 What are the associations between teachers’ data use before and during COVID-
19 days and their personal characteristics and modes of teaching?

3.	 What types of data do teachers wish to get in order to improve teaching and stu-
dent learning?

2 � Literature review

2.1 � Teachers’ decision‑making

Teachers’ work encompasses the decisions they make on a regular basis regard-
ing various issues throughout the teaching process. Such decisions can be related 
to didactical practices, curricular considerations, assessment methods, resource 
allocation, implementation of digital tools, appraisal or disciplinary responses, 
etc.; they may be taken in-the-moment, during lessons, or in out of the class-
room setting. Shavelson (1973) argued that any teaching act is a result of a deci-
sion, either conscious or unconscious, and Hunter (1979) claimed that teaching 
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is decision making. Still, teachers often take decisions intuitively and not in a 
systematic manner (Van Geel et al., 2016; Vanlommel et al., 2017).

Informed decisions, which are based on relevant data, are the ones that will 
promote students most effectively (Carlson et  al., 2011; Poortman & Schildkamp, 
2016; van der Scheer & Visscher, 2018). Therefore, data-driven decision-making 
(DDDM)—that is, collecting and analyzing data to guide and support educational 
decisions—is increasingly seen as a core skill for teachers (Schildkamp et al., 2014; 
Vanlommel et al., 2017).

Teachers’ DDDM includes a few skill-sets, including the ability to access and 
gather reliable, high-quality student data, the ability to use technology-based sys-
tems that handle such data, and the ability to effectively use these data and systems 
to amplify student learning and well-being (Dunn et  al., 2013). Relevant data for 
that purpose may include assessment outcomes, students’ background information, 
and various cues derived during classroom observations.

2.2 � Emergency remote teaching and DDDM

Effective online learning requires thorough design and planning (Hodges et  al., 
2020). However, in times of emergency—as was experienced during the recent 
COVID-19 pandemic outbreak—a shift to online learning is often done hastily, 
hence without proper preparation. The impact of the COVID-19 pandemic, as a 
specific case of emergency remote teaching (ERT) on the education systems world-
wide, has been overwhelming. It has revealed a significant liability in preparation 
and training for ERT, aimed to ensure students’ continuous learning despite the shift 
from in-person to a massive online remote teaching and learning (Trust & Whalen, 
2020; Xie et al., 2021).

Under ERT conditions, issues such as accessibility, equity and special needs, 
digital divides, privacy and security are magnified, in aspects that range from infra-
structure and devices, through learning environments in the homes, to learning and 
assessment methods (Czerniewicz et al., 2020; Peterson et al., 2020; Thompson & 
Copeland, 2020). This has profoundly challenged educators’ pedagogical reasoning 
and decision-making, which highlights the vitality of using data for making optimal 
decisions in distance learning in times of emergencies (Aguliera & Nightengale-
Lee, 2020). ERT requires ongoing improvements in curriculum design and practice, 
which requires in turn decision-making about teaching and learning standards; how-
ever, teachers were caught unprepared (Hodges et al., 2020; Zhang, 2020).

2.3 � Theoretical framework

One of the primary goals of teachers’ decision-making process is to improve 
teaching and learning for all students. The Universal Design for Learning (UDL), 
being a conceptual framework that addresses diverse student characteristics, 
presents a comprehensive viewpoint on teachers’ decision making. The UDL 
framework presents three principles: engagement, representation, and action and 
expression. Each is defined on three different levels, which relate to different 
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learning stages: access, build, and internalize, defining a matrix of size 3*3. Each 
cell refers to practical ways of accessing learning materials by one of the princi-
ples and one of the stages of learning (CAST, 2018; Moore, 2007).

UDL can be applied in a wide range of contexts, from one-on-one tutoring to 
a single classroom and to a whole school environment, and can assist in choos-
ing learning resources or digital tools, or while designing instruction at the les-
son-level or at the curriculum-level (Rao et al., 2020). Consequently, UDL may 
be seen as a means to facilitate teachers’ decision making, and a framework of 
assessing this process (Harris & Yearta, 2019; Novak & Rodriguez, 2018); there-
fore, UDL is the framework for our study.

3 � Methodology

This study is an empirical research that combines qualitative and quantitative 
data regarding teachers’ use of learners’ data in pre-and during-COVID-19 days, 
as drawn from an online self-report questionnaire. This study combines qualita-
tive and quantitative data regarding teachers’ use of learners’ data in pre- and 
during-COVID-19 days, as drawn from an online self-report questionnaire.

3.1 � Research variables

Background variables included gender, age, teaching experience, and school-level 
[elementary-, middle-, or high-school].

The two independent variables were:

•	 Types of data generally used for professional decision-making [academic, 
behavioral, socio-emotional, familial];

•	 Ways of teaching during COVID-19 pandemic [remotely synchronously, 
remotely asynchronously, in-class with the whole classroom, in-class with 
sub-groups of the classroom]

Each value for each variable was ranked on a 3-point Likert scale (1 - "To a 
Low Extent"; 2 - "To a Medium Extent"; 3 - "To a High Extent").

The dependent variables were a set of nine pairs of variables, each of which 
referred to one component of the Universal Design for Learning (UDL) frame-
work, and within each such a couple – measures referred to teaching in pre- and 
during COVID-19 pandemic days. Hence, an overall of 18 variables (3*3*2) 
measuring the actual use of data to promote learners in relation to each of UDL’s 
topics [engagement, representation, action and expression], to each of UDL’s lev-
els [access, build, internalize], in both teaching times [before, during COVID-19].
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3.2 � Research field

This study was carried out in Israel, where the education system is mostly pub-
lic, centralized and is typically divided into three school levels: elementary- (first-
sixth), middle -(seventh-ninth), and high- (tenth-twelfth) schools. As a result of the 
COVID-19 pandemic outbreak, in mid-March 2020, all Israeli schools countrywide 
closed due to national lockdown, and teaching and learning were held remotely; 
schools had operated remotely, at least in part, until January 2021.

3.3 � Research population

The questionnaire was distributed via the authors’ professional and personal net-
works, in order to reach to a variety of participants. The inclusion criterion was 
teaching during the 2020/21 school year and having experience in teaching before 
the COVID-19 outbreak; this criterion was set so participants could compare their 
COVID-related teaching experience with their prior experience.

3.4 � Research tool and procedure

Our main research tool was an online questionnaire sent via the authors’ personal 
and professional networks. Data collection took place during October 2020, when 
teaching was still remote. We developed a questionnaire for measuring the depend-
ent variables, with 9 corresponding statements. We cycled a draft among 10 teach-
ers for testing the items’ validity and clarity. Each item opened with "I actually use 
learners’ data to…", and continued as follows (Fig. 1):

(1)	 "… create and allow freedom of choice in their learning"

Fig. 1   Questionnaire questions represented in the UDL model
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(2)	 "… help them pursue their learning (e.g., by setting goals, promoting collabora-
tion, and giving feedback)"

(3)	 "… promote their self-regulation of learning and their goals achievement "
(4)	 "… enable their access to textual, visual, and audial content"
(5)	 "… enable their usage of various information representations (e.g., verbal, math-

ematical, visual)"
(6)	 "… promote their meaningful knowledge construction"
(7)	 "… enable them optimal access to technology"
(8)	 "… enable them to express themselves in various ways and by various means"
(9)	 "… enable them to manage their own learning"

Each item was ranked twice, referring to pre- and during-COVID-19 pandemic 
teaching, on a 4-point Likert scale, from "I do not agree at all" to "I fully agree".

Also, we had one open-response item, "If you could get any data about your 
learners, in order to promote their learning and your teaching, what types of data 
would you wish for?" (Notice appendix).

We coded each response with the following codes: academic, behavioral, soci-
oemotional, and familial. Coding was done independently by two of the authors, 
with 83% agreement, after which they discussed their coding, resolved gaps, and 
reached full agreement. Following a discussion between all three authors, a fifth 
category was extracted from "socioemotional", namely "motivational", due to its 
prominence.

3.5 � Data analysis

The statistical analyzes were performed using JASP software. Because the data 
related to the use of the data (based on the UDL model) were collected through an 
ordered scale, we used asymmetric tests, particularly the Spearman and Wilcoxon.

The coding process included the following sequential steps. First, two of the 
researchers separately analysed the responses in a top-down manner, in accord-
ance to identification of categories related to data utilization by teachers about the 
learners, as reported in the literature. The coded categories included: academic, 
behavioural, socioemotional, and familial—all related to students’ data. An 
agreement of 83% between the coders was reached at this stage. Then, a joint dis-
cussion was conducted between the two coders, in which all gaps were resolved, 
thereby reaching full agreement on the classification of responses. Finally, the 
three authors discussed the coding scheme, and decided to extract an additional 
category, which so far was considered a sub-category of the "socioemotional" 
category, that is, "motivational", due to its prominence in the responses.

3.6 � Ethical considerations

The study received approval from the University Ethics Committee and the Min-
istry of Education. We did not collect any identifying information via the ques-
tionnaire. Respondents were kindly requested to give their explicit informed 
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consent to take part in this study via the first item in the questionnaire, before 
responding to any of its further items related to the theme of the study.

4 � Findings

4.1 � Research participants

Of our participating 302 teachers, 78% (237) were females, and 21% (63) were 
males, a ratio similar to the national teacher population (81%, as of 2021/22 school 
year) (Central Bureau of Statistics, 2022). Their average age was 45.5  years old 
(SD = 10.0, N = 302); the average teaching experience was 16.9 years (SD = 10.6). 
28% (86) were elementary school teachers, 19% (56) -middle school teachers, 34% 
(104)—high school, and 20% (60) were both middle- and high school teachers; 
hence, the sum is over 100%.

4.2 � Overall data use before and during COVID‑19

Participants reported medium degrees of using learners’ data to promote learners 
in pre-COVID-19 teaching, with averages ranging from 2.9 for the Action-Access 
dimension, to 3.4 for the Engagement-Build dimension. Results are summarized 
in Table 1.

We used Wilcoxon’s Rank Test to compare between pre- and during- COVID-
19 values of teachers’ use of learners’ data. As findings suggest, in 5 of 9 UDL 
dimensions, there was a significant decrease in the use of learners’ data, for all 
stages of Engagement. Also, significant decreases were found for Representation-
Internalize dimension, and Action-Build dimension; these differences depict low-
medium effect size.

An increase in data use was found for two stages of Action, namely, Access, and 
Internalize; the effect size of the difference in the Access stage was medium–high 
(RBC = 0.68), while the effect size for Internalize was low (RBC = 0.25). Results 
are summarized in Table 2.

Table 1   Mean (SD) of teachers’ 
use of learners’ data in pre-
COVID-19 days (N = 302)

Principle Stage Engagement Representation Action

Access 3.2 (0.8) 3.2 (0.8) 2.9 (0.9)
Build 3.4 (0.7) 3.2 (0.8) 3.3 (0.7)
Internalize 3.3 (0.7) 3.3 (0.6) 3.0 (0.8)
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4.3 � Associations between data use before and during COVID‑19 and personal 
characteristics, modes of teaching

4.3.1 � Gender

Overall, female teachers’ use of learners’ data was significantly higher than that of 
males across a few UDL dimensions. In pre-COVID-19  days, this was evident in 
the following UDL dimensions: a) Engagement-Access; b) Engagement-Build; c) 
Representation-Build; and d) Action-Internalize. During COVID-19 days, this was 
evident in the following UDL dimensions: a) Engagement-Access; b) Representa-
tion-Access; and c) Representation-Build. Results are summarized in Table 3.

4.3.2 � Age, teaching experience

We found almost no significant associations between teachers’ data use in pre-
COVID-19 days and their age or teaching experience, apart from a weak negative 
correlation with the Representation-Access dimension. No statistically significant 
associations were found between age or teaching experience and teachers’ data use 
during COVID-19 days.

4.3.3 � Grade‑level

Overall, we found that elementary school teachers’ use of student data in pre-
COVID-19 days was higher than high-school teachers. Running One-Way ANOVAs, 
and examining post-hoc Scheffe tests, these differences were evident in the following 
dimensions: a) Representation-Access, F(2,236) = 7.3, at p < 0.01. Mean difference 
between elementary- and high-school teachers was 0.42 (SD = 0.11), at p < 0.01; b) 
Representation-Build, F(2,236) = 4.3, at p < 0.05. Mean difference between elemen-
tary- and high-school teachers was 0.34 (SD = 0.12), at p < 0.05; c) Action-Build, 
F(2,236) = 4.0, at p < 0.05. Mean difference between elementary- and high-school 
teachers was 0.28 (SD = 0.10), at p < 0.05; and d) Action-Internalize, F(2,236) = 2.6, 
at p < 0.05. Mean difference between elementary- and high-school teachers was 0.32 

Table 2   Mean (SD), Wilcoxon’s 
Rank Test value, and effect 
size (Rank-Biserial Correlation 
[RBC]) of the difference in 
teachers’ use of learners’ data 
during COVID-19 days [during 
minus pre] (N = 310)

Principle Stage Engagement Representation Action

Access -0.09 (0.74)
W = 3176*

RBC = 0.21

0.03 (0.63)
W = 1876
p = 0.98

0.36 (0.80)
W = 1399***

RBC = 0.68
Build -0.15 (0.70)

W = 2573***

RBC = 0.41

-0.07 (0.71)
W = 2223
p = 0.10

-0.13 (0.74)
W = 3004**

RBC = 0.35
Internalize -0.17 (0.77)

3288***

RBC = 0.41

-0.16 (0.70)
W = 2758***

RBC = 0.44

0.13 (0.81)
W = 2682*

RBC = 0.25
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(SD = 0.11), at p < 0.05. Note that for these analyses we only considered teachers 
who taught a single school-level (elementary-, middle-, or high-school), hence the 
lower N. No differences were found regarding teaching during COVID-19.

4.3.4 � Modes of teaching during COVID‑19 days

Only a few significant associations were found between the mode of teaching and 
UDL dimensions referring to teacher’s use of learners’ data during COVID-19 days. 
Specifically, the more frequent asynchronous learning was practiced, the higher 
was teachers’ use of learners’ data regarding Representation-Access, Representa-
tion-Internalize (ρ = 0.19, at p < 0.001 for both) and Action-Internalize (ρ = 0.13, at 
p < 0.05) dimensions. Also, the more frequent learning in capsules in the physical 
classroom was practiced, the higher was teachers’ use of learners’ data regarding the 
Action-Access dimension (ρ = 0.12, at p < 0.01).

4.4 � Data teachers wished to get

These findings are based on analysis of teachers’ responses to the open-ended ques-
tion about what other information they would like to receive. Although asked about 
it in a general way, some had specific references to teaching and learning during 
COVID-19 days.

Of the responses, 41% (73 of 177) were coded as socio-emotional, 35% (63 of 
177) as academic, 32% (57 of 177) as home-related, and 25% (45 of 177) as motiva-
tional. No response was coded as behavioral. Note that a single response may have 
been coded into more than one category.

4.4.1 � Social‑emotional data

This was the most prominent category in teachers’ responses regarding data they 
wished to get. Most of the statements referred to students’ emotional status (66 of 
73, 90%), and about a third referred to students’ social state (23 of 73, 31%).

Emotional data  Teachers wanted to receive information about students’ emotional 
state, especially in light of the COVID-19 situation, because "the personal and emo-
tional state influence the academic availability, whether physical or mental availabil-
ity" (T272). Therefore, it was important for them "to understand how much [the stu-
dents are] available for learning" (T150). Their students’ emotional state has become 
"the most important thing" (T54) in times of pandemic and quarantines.

Social data  Teachers also wished to receive information about students’ social sta-
tus, in order to "know how to team them up for group work" (T40), as well as to 
know "which of their friends can help, and who interferes in achieving the goals" 
(T42). Some teachers addressed the two aspects together, i.e., emotional and social 
data, being a prerequisite for learning and more important than content, for example: 
"Emotional, mental, social, and behavioral information is more critical than learning 
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skills because it is easier to teach thinking and learning skills than to create or build 
emotional and social resilience" (T208). Over 20% of the statements under this cat-
egory generally referred to the need of teachers for "emotional-social data", without 
further elaborations.

4.4.2 � Academic data

Under this category, we incorporated statements referring to a few aspects of learn-
ing and teaching including comprehension difficulties (17 of 63, 26%), learning 
skills (11 of 63, 17%), learning disabilities (10 of 63, 16%), feedback about teaching 
(9 of 63, 14%), and students’ digital literacy (7 of 63, 11%).

Comprehension difficulties  A third of the teachers’ statements referred to their wish 
to get data related to students’ understanding of the taught material in order to know 
"what they did not understand and why" (T151). One of the purposes for this may 
be to "organize learning groups according to [students’] abilities" (T258), empha-
sizing the need for support learners based on their own needs. Teachers felt that in 
COVID-19 days, even the necessary academic data about students’ difficulties were 
lacking, since distance learning impaired the ability to assess students’ learning: "In 
COVID-19 days, when it is impossible to meet face to face with the students, there 
is a lack of data about the quality of learning for each student, particularly the weak-
est among them" (T76).

Learning skills  About one-fifth of the statements referred to information about stu-
dents’ learning skills in specific subject matters, e.g., "how much they master learn-
ing skills" (T304). Also, they were interested in students’ ability to manage their 
own learning, especially in remote learning conditions; hence, they wished to know 
"are they able to study independently" (T70), or are they "able to sit concentrated for 
45–90 min according to what the education system requires” (T289). This portrays 
teachers’ acknowledgement that learning conditions are fundamentally different in 
ERT settings.

Learning disabilities  A few statements referred to teachers’ wish for informa-
tion about students’ learning disabilities, so they could "get as much as possible 
to the root of the problem and give a more effective answer" (T313). They also 
wanted didactic and psychological-didactic diagnoses, e.g., "full information from 
psycho[logical] didactic diagnoses and concrete recommendations for a variety of 
tools and methods that can help” (T272); "what learning style is right for him and if 
he has a [psycho[logical] didactic] diagnosis?" (T40).

Feedback about teaching  A few statements referred to teachers’ wish to get feed-
back about their teaching, for example, "in what form do they [students] like to 
learn" (T300); "how easy it is for them to learn… What tools are better for them" 
(T233); "what explanations helped them in learning, which teaching methods create 
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interest and learning" (T56); and to overall get "feedback on my lesson, did they 
enjoy it? Was the lesson significant?" (T48).

Digital literacy  Lastly, only a few statements referred to students’ digital literacy, 
especially in the COVID-19 days, which were heavily based on online learning and 
digital devices. Regarding their students, teachers wished to know "what is their 
technological literacy?" (T34); "what are their technological capabilities?" (T270). 
Despite of the importance of digital skills in remote learning, this issue was men-
tioned in only a few statements.

4.4.3 � Home‑related data

Under this category, there were statements referring parental cooperation and support 
for students’ learning (16 of 57, 28%), financial situation (14 of, 57, 25%), and techno-
logical infrastructure (14 of, 57, 25%).

Parental cooperation and support  Teachers were troubled by "the [students’] rela-
tionship with their parents and the parents’ cooperation" (T77). Specifically, they 
wished to know "whether [the students] were receiving support or help from the 
family?" (T289), and if "there are parental presence and support" (T255), or "paren-
tal encouragement" (T211).

Financial situation  About a quarter of the statements were concerned about stu-
dents’ families’ financial situation. Many responses generally mentioned "socio-
economic status", without elaboration. When specified, teachers explicitly referred 
to their wish for information about the existence of "best conditions for learning" 
(T24), or "technological means" (T182). In some cases, in light of the national 
unemployment crisis during the pandemic, teachers specifically mentioned their 
wish for information about whether the students "are forced to work to support the 
family" (T282). One of the teachers put it clearly: "financial situation is the key – 
if it’s ok, then the social and the achievement situations improve" (T18).

Technological possibilities at home  Since ERT has been mostly computer-mediated, 
Internet connection and digital devices at home were vital to students’ learning. 
Hence, teachers were interest in information about students’ "accessibility to tech-
nology (T301) and "infrastructure for distance learning" (T189), as well as about 
their and "accessibility of means of communication: cell phone or computer" (T54), 
"Internet accessibility" (T97) "the number of computers in the home given the num-
ber of siblings" (T147) in order to make sure they have "accessibility to computer" 
(T203) and "optimal conditions for distance learning" (T24).
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4.4.4 � Motivational data

Statements under this category were related to what motivates students (28 of 45, 
62%), their interests (18 of 45, 40%), and their strengths and weaknesses (6 of 45, 
13%).

What motivates students  Some of these statements demonstrated teachers’ wish 
for understanding their students’ motives, in order to have a grasp of "how to bring 
them closer to learning?" (T233). It seems that—as teachers perceived it—learning 
from home poses additional motivational aspects for students, hence they wanted to 
have a deep understanding of these aspects, as in, "what motivates them to get up in 
the morning? what can get them out of bed on a rainy day?" (T14); "What are the 
motivations in out-of-school and in-home settings? What are the motivations within 
the school in lessons and activities other than my own?" (T176).

Students’ interests  Teachers wished to have information about students’ general 
fields of interest, like "personal interests, dreams, memories and experiences from 
their daily lives" (T161), "how they spend most of their day?" (T157), about "their 
hobbies, participation in annual trips, contribution to the community and to school" 
(T39), and "things that he loves as a starting point for a subject to be learned" 
(T284). Such information may help teachers to increase students’ engagement.

Strengths and weaknesses  Teachers tend to use their intuition regarding students’ 
strengths and weaknesses while teaching in the physical classroom, as they have 
access to various visible cues; however, remote teaching is challenging for attaining 
such impressions. About 13% of all statements regarding motivation were related 
to strengths and weaknesses, e.g., "what are their objective difficulties, what are the 
areas of strength" (T262), in order to know "what they are best at?" (T38). This 
information was requested by teachers in order for them to connect to their students, 
while teaching in a given subject matter, "using the things they love " (T284) or 
to "give them tasks that will interest them and increase their motivation to learn" 
(T168) on routine and ERT.

5 � Discussion

Our study explored teachers’ DDDM in times of emergency remote teaching. 
Overall, teachers reported on medium–high use of data for improving student 
advancement and well-being. Teachers used data that was available to them such 
as academic, behavioral, emotional, and family information, and yet reported 
that they wished to receive more information about their students. Small differ-
ences were found between the use of data by female teachers compared to male 
teachers and no associations were found between data use and teachers’ age or 
teaching experience. This may be explained by the direct relationships between 
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perceptions and beliefs about data use and the use of data de-facto, which are 
age- and experience-independent (Hoogland et  al., 2016; Schildkamp & Ehren, 
2013).

Notably, we found a decline in data usage during ERT, possibly due to the hectic 
pedagogical shift and differences in data availability and access, which led teachers to 
focus only on the day-to-day management of their work. However, in two dimensions 
of the UDL model, we found an increase in data use during COVID-19 days: teachers 
used more data to allow students’ optimal access to technology, and to enable them to 
manage their own learning. This indicates that teachers’ primary focus during ERT was 
to ensure students’ technological access to infrastructure and their engagement in learn-
ing and moreover in managing their learning. This seemingly-narrow viewpoint high-
lights teachers’ hardship during ERT, mostly as a result of insufficient preparation and 
training (Arcueno et al., 2021); indeed, many teachers turned to their peers for assis-
tance or navigated the Internet for solutions (Trust & Whalen, 2020).

Teachers indicated they used available data that influenced their decision-making, 
and wished to receive a wide range of additional academic, social-emotional, and 
familial data as a means of improving their decision-making. Academic data—specifi-
cally regarding students’ performance—was lacking during COVID-19 days, primar-
ily due to the decrease in academic assignments and the inability of teachers to watch 
students perform tasks in person. This is associated with reports according to which 
assessment was a significant challenge for teachers in ERT, since teachers are accus-
tomed to assessing students in a face-to-face classroom setting (Arcueno et al., 2021; 
Aslan et al., 2021).

Information regarding students’ motivation was of particular interest to teachers dur-
ing COVID-19 days, being an essential prerequisite for learning (Kurilovas, 2020; Öçal 
et al., 2021). Engaging students in remote learning was challenging, therefore teachers 
were interested in raising their students’ motivation, specifically in these times of cri-
sis. Family-related information regarding learning conditions at home—such as access 
to technology, or parents’ assistance in learning—was especially mentioned as missing, 
though crucial for decision-making in ERT. The students’ familial situation affects their 
academic abilities in typical days and moreover in such times of crisis, when families 
were locked in their houses and could not maintain a routine (Öçal et al., 2021). Hence, 
making informed educational decisions that incorporate familial perspectives may assist, 
in times of crisis, in addressing various concerns (Aguliera & Nightengale-Lee, 2020).

Overall, data indicated that teachers needed to see students in a holistic manner 
as prerequisite for improving their decision-making in educational contexts. Besides 
assisting students more efficiently and effectively, keeping a DDDM routine may con-
tribute to teachers’ professional growth (Michaeli et  al., 2020; Pulham & Graham, 
2018), hence may contribute to education at large.

6 � Conclusions and Recommendations

In this study (N = 302), we explored teachers’ use of data to promote students in 
times of emergency, as experienced during COVID-19 pandemic outbreak. Overall, 
teachers’ data use for promoting students decreased during COVID-19 days, with 
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the exceptions being promoting access to technology and promoting student man-
agement of their own learning (RQ1); these two aspects are strongly related with 
teaching and learning in times of emergency. We found that data use was higher 
among female teachers (compared with male teachers) and in elementary school 
(compared with secondary school), with no meaningful associations with age, teach-
ing experience, or modes of teaching during COVID-19  days (RQ2). Finally, we 
found that teachers wish to get various types of data about their students, includ-
ing socio-emotional, academic, home-related, and motivational (RQ3). Following 
these findings, we suggest the following recommendations that would help teachers 
to address diverse student characteristics and needs, and in turn, to promote a better 
DDDM in the spirit of UDL.

6.1 � Promote a sustainable culture of data‑driven decision‑making in schools

As our findings suggest a decline in data use in times of emergency, where DDDM 
is crucially important, we recommend to constantly promote a culture of DDDM 
in schools and in education systems at large. Once it is an integral component of 
the teaching profession, it will be utilized in routine and in ERT. Adopting DDDM 
processes as a routine requires training and should be included in teacher training 
curricula for both preservice and in-service teachers.

6.2 � Make diverse and rich data of different types accessible to teachers

As teachers wish to use various types of data, comprehensive and diverse infor-
mation of different types should be made available to them, in order to better their 
DDDM. These go beyond academic data and should include socio-emotional, fam-
ily-related, and motivational data. This data is essential in routine times, and espe-
cially during times of emergency. For this data to be usable, it should be made acces-
sible to teachers in a user-friendly way. Moreover, teachers should be involved in 
processes of developing interfaces for data collection and presentation, for increas-
ing the relevance and effectiveness of such interfaces.

6.3 � Help teachers promote students as whole persons

Following our finding regarding the special interest of teachers in non-academic 
data, it is recommended to find routes through which teachers will connect to their 
students and promote the whole persons that they are, in a holistic manner. This 
could be achieved by various means, for example, initiating open, honest discussions 
about what drives students, or adapting content and pedagogies as to make learning 
more relevant, authentic, and engaging.
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7 � Study limitations

As with any study, the present study is not without its limitations. Its main lim-
itation lies in the fact that it was conducted in a single country, characterized 
by a specific culture of education and technology, and by specific ways in which 
COVID-19 had affected the population; moreover, we cannot assure that our 
research population is representative of the whole teacher population in the coun-
try. Furthermore, relying on an online questionnaire may have been more invit-
ing to teachers with technical abilities to respond, hence this may somewhat bias 
to the findings. Therefore, our findings should be validated by similar studies in 
other contexts. Still, our detailed statistical analyses and findings may be useful to 
the general population, especially due to contemporary issues raised as a result of 
COVID-19 and its implications.

Appendix

Dear teachers,

The questionnaire is distributed as part of a broad study on decision-making in teaching and 

intended for teachers who taught before and during the outbreak of the COVID -19 pandemic. 

The questionnaire is anonymous and takes about 10 minutes to complete. The study is led by 

[ANON]; questions regarding the research or the items may be directed to [ANON].

Completing this questionnaire includes approval to participate in the study. Please mark below to 

continue.

o I agree to participate in the study

Gender
o Male

o Female

o Prefer not to specify

o Other

Age: _____________

Teaching experience (years): ____________

The location of your school: ____________

Your teaching layers (multiple choice):
o Elementary school

o Middle school

504 Education and Information Technologies (2023) 28:489–506



1 3

Acknowledgements  This study was funded by [DETRACTED FOR ANONIMITY]. We thank the 
funders for their generous support of our study.

Declarations 

Conflict of interest  We have no conflicts or interests to disclose.

References

Aguliera, E., & Nightengale-Lee, B. (2020). Emergency remote teaching across urban and rural contexts: 
Perspectives on educational equity. Information and Learning Science, 121(5–6), 461–468. https://​doi.​
org/​10.​1108/​ILS-​04-​2020-​0100

Arcueno, G., Arga, H., Manalili, T. A., Garcia, J. A., Arcueno, G. G., Arga, H. A., Arrianne, T., Manalili, C., 
Addy, J., & Garcia, S. (2021). TPACK and ERT: Understanding teacher decisions andchallenges with 
integrating technology inplanning lessons and instruction. EasyChair Prepr, 5163, 1–6.

Aslan, S. A., Turgut, Y. E., & Aslan, A. (2021). Teachers’ views related the middle school curriculum for 
distance education during the COVID-19 pandemic. Education and Information Technologies, 26(6), 
7381–7405. https://​doi.​org/​10.​1007/​S10639-​021-​10587-Z/​FIGUR​ES/6

Carlson, D., Borman, G. D., & Robinson, M. (2011). A multistate district-level cluster randomized trial of 
the impact of data-driven reform on reading and mathematics achievement. Educational Evaluation 
and Policy Analysis, 33(3), 378–398. https://​doi.​org/​10.​3102/​01623​73711​412765

CAST. (2018). UDL: The UDL Guidelines. https://​udlgu​ideli​nes.​cast.​org/
Central Bureau of Statistics. (2022). Teaching staff, 2021/22. https://​www.​cbs.​gov.​il/​en/​media​relea​se/​pages/​

2022/​teach​ing-​staff-​2021-​22.​aspx
Czerniewicz, L., Agherdien, N., Badenhorst, J., Belluigi, D., Chambers, T., Chili, M., de Villiers, M., Felix, 

A., Gachago, D., Gokhale, C., Ivala, E., Kramm, N., Madiba, M., Mistri, G., Mgqwashu, E., Pallitt, 
N., Prinsloo, P., Solomon, K., Strydom, S., … Wissing, G. (2020). A Wake-Up Call: Equity, Inequal-
ity and Covid-19 Emergency Remote Teaching and Learning. Postdigital Science and Education, 2(3), 
946–967. https://​doi.​org/​10.​1007/​s42438-​020-​00187-4

Dunn, K. E., Airola, D. T., Lo, W. J., & Garrison, M. (2013). What teachers think about what they can do with 
data: Development and validation of the data driven decision-making efficacy and anxiety inventory. Con-
temporary Educational Psychology, 38(1), 87–98. https://​doi.​org/​10.​1016/J.​CEDPS​YCH.​2012.​11.​002

Harris, L., & Yearta, L. (2019). Understanding How UDL can serve as a framework for instructional decisions. 
In S. L. Gronseth & E. M. Dalton (Eds.), Universal access through inclusive instructional design: Inter-
national perspectives on UDL (pp. 267–268). Routledge. https://​doi.​org/​10.​4324/​97804​29435​515-​35

Hodges, C., Moore, S., Lockee, B., Trust, T., & Bond, A. (2020). Remote teaching and online learning. Edu-
cause Review, 1–15. https://​er.​educa​use.​edu/​artic​les/​2020/3/​the-​diffe​rence-​betwe​en-​emerg​ency-​remot​
eteac​hing-​andon​line-​learn​ing

Hoogland, I., Schildkamp, K., van der Kleij, F., Heitink, M., Kippers, W., Veldkamp, B., & Dijkstra, A. M. 
(2016). Prerequisites for data-based decision making in the classroom: Research evidence and practical 
illustrations. Teaching and Teacher Education, 60, 377–386. https://​doi.​org/​10.​1016/j.​tate.​2016.​07.​012

Hunter, M. (1979). Teaching is decision making. Educational Leadership, 37(1), 62–64.
Kurilovas, E. (2020). On data-driven decision-making for quality education. Computers in Human Behavior, 

107, 105774. https://​doi.​org/​10.​1016/j.​chb.​2018.​11.​003
Mandinach, E. B., & Jackson, S. S. (2012). Transforming teaching and learning through data-driven decision 

making. Corwin.
Michaeli, S., Kroparo, D., & Hershkovitz, A. (2020). View of teachers’ use of education dashboards and 

professional growth. The International Review of Research in Open and Distributed Learning, 21(4).
Moore, S. L. (2007). David H. Rose, Anne Meyer, Teaching Every Student in the Digital Age: Universal 

Design for Learning. Educational Technology Research and Development, 55(5), 521–525. https://​doi.​
org/​10.​1007/​s11423-​007-​9056-3

Novak, K., & Rodriguez, K. (2018). Using an Evidence-Decision Making Framework in the Exploration 
Phase of UDL Implementation. UDL-IRN International Summit ’18: Learning Designed for Everyone.

Öçal, T., Halmatov, M., & Ata, S. (2021). Distance education in COVID-19 pandemic: An evaluation of par-
ent’s, child’s and teacher’s competences. Education and Information Technologies, 26(6), 6901–6921. 
https://​doi.​org/​10.​1007/​s10639-​021-​10551-x

505Education and Information Technologies (2023) 28:489–506

https://doi.org/10.1108/ILS-04-2020-0100
https://doi.org/10.1108/ILS-04-2020-0100
https://doi.org/10.1007/S10639-021-10587-Z/FIGURES/6
https://doi.org/10.3102/0162373711412765
https://udlguidelines.cast.org/
https://www.cbs.gov.il/en/mediarelease/pages/2022/teaching-staff-2021-22.aspx
https://www.cbs.gov.il/en/mediarelease/pages/2022/teaching-staff-2021-22.aspx
https://doi.org/10.1007/s42438-020-00187-4
https://doi.org/10.1016/J.CEDPSYCH.2012.11.002
https://doi.org/10.4324/9780429435515-35
https://er.educause.edu/articles/2020/3/the-difference-between-emergency-remoteteaching-andonline-learning
https://er.educause.edu/articles/2020/3/the-difference-between-emergency-remoteteaching-andonline-learning
https://doi.org/10.1016/j.tate.2016.07.012
https://doi.org/10.1016/j.chb.2018.11.003
https://doi.org/10.1007/s11423-007-9056-3
https://doi.org/10.1007/s11423-007-9056-3
https://doi.org/10.1007/s10639-021-10551-x


1 3

Peterson, L., Scharber, C., Thuesen, A., & Baskin, K. (2020). A rapid response to COVID-19: One district’s 
pivot from technology integration to distance learning. Information and Learning Science, 121(5–6), 
451–459. https://​doi.​org/​10.​1108/​ILS-​04-​2020-​0131

Poortman, C. L., & Schildkamp, K. (2016). Solving student achievement problems with a data use interven-
tion for teachers. Teaching and Teacher Education, 60, 425–433. https://​doi.​org/​10.​1016/j.​tate.​2016.​06.​
010

Pulham, E., & Graham, C. R. (2018). Comparing K-12 online and blended teaching competencies: a litera-
ture review. In Distance Education (Vol. 39, Issue 3, pp. 411–432). Routledge. https://​doi.​org/​10.​1080/​
01587​919.​2018.​14768​40

Rao, K., Ok, M. W., Smith, S. J., Evmenova, A. S., & Edyburn, D. (2020). Validation of the UDL Reporting 
Criteria With Extant UDL Research. Remedial and Special Education, 41(4), 219–230. https://​doi.​org/​
10.​1177/​07419​32519​847755

Roman, T. A., Brantley-Dias, L., Dias, M., & Edwards, B. (2021). Addressing student engagement during 
COVID-19: Secondary STEM teachers attend to the affective dimension of learner needs. https://​doi.​
org/​10.​1080/​15391​523.​2021.​19205​19

Sawyer, R. D. (2006). Teacher decision-making as a fulcrum for teacher development: exploring structures of 
growth. 5(1), 39–58. https://​doi.​org/​10.​1080/​13664​53970​02001​33

Schildkamp, K., & Ehren, M. (2013). From “intuition”- to “data”-based decision making in dutch second-
ary schools? In Data-based Decision Making in Education: Challenges and Opportunities (pp. 49–67). 
Springer Netherlands. https://​doi.​org/​10.​1007/​978-​94-​007-​4816-3_4

Schildkamp, K., Karbautzki, L., & Vanhoof, J. (2014). Exploring data use practices around Europe: Identify-
ing enablers and barriers. Studies in Educational Evaluation, 42, 15–24. https://​doi.​org/​10.​1016/j.​stued​
uc.​2013.​10.​007

Shavelson, R. J. (1973). What Is The Basic Teaching Skill? Journal of Teacher Education, 24(2), 144–151. 
https://​doi.​org/​10.​1177/​00224​87173​02400​213

Škėrienė, S., & Augustinienė, A. (2018). The theoretical framework of factors influencing the pedagogical 
decision-making. Pedagogika, 131(3), 5–25. https://​doi.​org/​10.​15823/p.​2018.​31

Thompson, K. M., & Copeland, C. (2020). Inclusive considerations for optimal online learning in times of 
disasters and crises. Information and Learning Science, 121(7–8), 481–486. https://​doi.​org/​10.​1108/​
ILS-​04-​2020-​0083

Trust, T., & Whalen, J. (2020). Should Teachers Be Trained in Emergency Remote Teaching? Les-
sons Learned from the COVID-19 Pandemic. Journal of Technology and Teacher Education, 28(2), 
189–199.

Usher, M., Hershkovitz, A., & Forkosh-Baruch, A. (2021). From data to actions: Instructors’ decision mak-
ing based on learners’ data in online emergency remote teaching. British Journal of Educational Tech-
nology, 52(4), 1338–1356. https://​doi.​org/​10.​1111/​BJET.​13108

van der Scheer, E. A., & Visscher, A. J. (2018). Effects of a data-based decision-making intervention for 
teachers on students’ mathematical achievement. Journal of Teacher Education, 69(3), 307–320. 
https://​doi.​org/​10.​1177/​00224​87117​704170

Van Geel, M., Keuning, T., Visscher, A. J., & Fox, J. P. (2016). Assessing the Effects of a School-Wide Data-
Based Decision-Making Intervention on Student Achievement Growth in Primary Schools. American 
Educational Research Journal, 53(2), 360–394. https://​doi.​org/​10.​3102/​00028​31216​637346

Vanlommel, K., Van Gasse, R., Vanhoof, J., & Van Petegem, P. (2017). Teachers’ decision-making: Data 
based or intuition driven? International Journal of Educational Research, 83, 75–83. https://​doi.​org/​10.​
1016/J.​IJER.​2017.​02.​013

Xie, J., Gulinna, A., & Rice, M. F. (2021). Instructional designers’ roles in emergency remote teaching dur-
ing COVID-19. Distance Education, 42(1), 70–87. https://​doi.​org/​10.​1080/​01587​919.​2020.​18695​26

Yang, Y., Liu, K., Li, M., & Li, S. (2021). Students’ affective engagement, parental involvement, and teacher 
support in emergency remote teaching during the COVID-19 pandemic: Evidence from a cross-sec-
tional survey in China. 1–17. https://​doi.​org/​10.​1080/​15391​523.​2021.​19221​04

Zhang, T. (2020). Learning from the emergency remote teaching-learning in China when primary and 
secondary schools were disrupted by COVID-19 pandemic. Research Square. https://​doi.​org/​10.​
21203/​rs.3.​rs-​40889/​v1

Publisher’s Note  Springer Nature remains neutral with regard to jurisdictional claims in published 
maps and institutional affiliations.

506 Education and Information Technologies (2023) 28:489–506

https://doi.org/10.1108/ILS-04-2020-0131
https://doi.org/10.1016/j.tate.2016.06.010
https://doi.org/10.1016/j.tate.2016.06.010
https://doi.org/10.1080/01587919.2018.1476840
https://doi.org/10.1080/01587919.2018.1476840
https://doi.org/10.1177/0741932519847755
https://doi.org/10.1177/0741932519847755
https://doi.org/10.1080/15391523.2021.1920519
https://doi.org/10.1080/15391523.2021.1920519
https://doi.org/10.1080/13664539700200133
https://doi.org/10.1007/978-94-007-4816-3_4
https://doi.org/10.1016/j.stueduc.2013.10.007
https://doi.org/10.1016/j.stueduc.2013.10.007
https://doi.org/10.1177/002248717302400213
https://doi.org/10.15823/p.2018.31
https://doi.org/10.1108/ILS-04-2020-0083
https://doi.org/10.1108/ILS-04-2020-0083
https://doi.org/10.1111/BJET.13108
https://doi.org/10.1177/0022487117704170
https://doi.org/10.3102/0002831216637346
https://doi.org/10.1016/J.IJER.2017.02.013
https://doi.org/10.1016/J.IJER.2017.02.013
https://doi.org/10.1080/01587919.2020.1869526
https://doi.org/10.1080/15391523.2021.1922104
https://doi.org/10.21203/rs.3.rs-40889/v1
https://doi.org/10.21203/rs.3.rs-40889/v1

	Data-driven decision-making in emergency remote teaching
	Abstract
	1 Introduction
	2 Literature review
	2.1 Teachers’ decision-making
	2.2 Emergency remote teaching and DDDM
	2.3 Theoretical framework

	3 Methodology
	3.1 Research variables
	3.2 Research field
	3.3 Research population
	3.4 Research tool and procedure
	3.5 Data analysis
	3.6 Ethical considerations

	4 Findings
	4.1 Research participants
	4.2 Overall data use before and during COVID-19
	4.3 Associations between data use before and during COVID-19 and personal characteristics, modes of teaching
	4.3.1 Gender
	4.3.2 Age, teaching experience
	4.3.3 Grade-level
	4.3.4 Modes of teaching during COVID-19 days

	4.4 Data teachers wished to get
	4.4.1 Social-emotional data
	4.4.2 Academic data
	4.4.3 Home-related data
	4.4.4 Motivational data


	5 Discussion
	6 Conclusions and Recommendations
	6.1 Promote a sustainable culture of data-driven decision-making in schools
	6.2 Make diverse and rich data of different types accessible to teachers
	6.3 Help teachers promote students as whole persons

	7 Study limitations
	Acknowledgements 
	References




