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In the current study, we provide a systematic understanding of how early childhood educators ( N = 209) 

believe that they would respond to children’s scientific questions. We compared 105 inservice preschool 

and early elementary grade teachers’ and 104 preservice teachers’ responses on an online survey consist- 

ing of 3 parts: (a) responses to children’s scientific questions (b) personal epistemologies and (c) demo- 

graphic information. Results are consistent with naturalistic classroom data demonstrating that inservice 

and preservice teachers are more likely to answer children’s questions with explanations rather than 

other types of responses when responding to children’s science questions. We also explored possible 

relations between teachers’ responses, demographic variables, and personal epistemologies. We discuss 

implications of these findings for how teachers’ responses to children’s questions may send a message to 

children about how to construct and reason about knowledge in the world. 

© 2021 Elsevier Inc. All rights reserved. 
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. Introduction 

Consider this scenario: In one classroom, a 4-year-old child is 

ooking out the window and notices that the leaves are chang- 

ng color. The child turns to his teacher and says, “Why do leaves 

hange color?” The teacher responds to the child by saying, “Leaves 

hange color because it gets cold outside, and the leaves fall to the 

round.” In a second classroom, a different 4-year-old child asks 

he same question, but his teacher responds by saying, “Why do 

ou think leaves change color?” The child says, “I don’t know. The 

eaves were green, and now they are red.” In a third classroom, a 

ifferent 4-year-old asks the same question, and his teacher sug- 

ests that they find a non-fiction book at the school library and 

ook up the answer together. 

In the first classroom, the teacher provided an explanation; in 

he second classroom, the teacher turned the question back to the 

hild; in the third classroom, the teacher suggested another source 

or information. Such question-response exchanges are common 

lassroom occurrences for children and teachers, and an impor- 

ant source of information for learning about the world (e.g., 

utler, Ronfard, & Corriveau, 2020 ; Harris et al., 2018 ; Kurkul et al.

in press) ). Although learning is embedded in first-hand experi- 
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entation, to fully understand concepts that cannot be learned 

hrough firsthand experience, such as scientific phenomena (e.g., 

lectricity, why leaves changes color), children also rely heavily on 

estimony from others (e.g., Harris & Corriveau, 2014 ; Harris et al., 

018 ). However, such information is not always readily provided by 

thers, prompting children to ask questions as a means to acquire 

nowledge (e.g., Ronfard et al., 2018 ). 

As illustrated in the above example, the responses children re- 

eive to their questions vary considerably, and the sources of such 

ariation are not well understood. In the current study, we exam- 

ne variability in the types of responses that teachers believe they 

ould provide when responding to children’s scientific questions. 

e explore relations between teacher’s responses and a variety 

f demographic variables (i.e., amount of teacher education, class- 

oom experience, age of the children being taught) and teachers’ 

eliefs about how knowledge is constructed (i.e., epistemological 

tance, Barzilai & Weinstock, 2015 ). Below, we review research on 

hildren’s questions and adult explanations before turning to the 

urrent study design. 

. Children’s use of questions to acquire knowledge 

Although sometimes interlocutors spontaneously provide infor- 

ation, children often obtain knowledge from others through ask- 

ng questions ( Chouinard, 2007 ; Frazier et al., 2009 ; Hickling & 

https://doi.org/10.1016/j.ecresq.2021.05.008
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ellman, 2001 ; Kurkul & Corriveau, 2018 ; Ronfard et al., 2018 ; 

uggeri & Lombrozo, 2015 ). Research indicates that preschool- 

ged children ask about 76 information-seeking questions per hour 

 Chouinard, 2007 ) and these questions cover different topics such 

s natural phenomena (e.g., “why does it rain?”) and more physi- 

al mechanisms (e.g., “why do we need to press the switch to turn 

he light on?”; Ronfard, et al., 2018 ), in addition to more meta- 

hysical questions about for example, religion, death, or the origin 

f species ( Harris, 20 0 0 ; Isaacs, 1930 ). 

Question-asking supports children’s early cognitive develop- 

ent, as children first recognize what they do not know and 

onstruct a question in a specific way aimed to obtain infor- 

ation needed to learn new knowledge or solve a problem 

 Chouinard, 2007 ; Greif et al., 2006 ; Legare et al., 2013 ; Mills et al.,

010 ; Mills et al., 2011 ). During the preschool years, the types 

f questions children ask of others change dramatically. Specifi- 

ally, in early preschool, children primarily ask fact-based ques- 

ions (“what is that called?”); by age 4, children begin asking 

ore causal questions (“Why does it snow?”; Chouinard, 2007 ). 

his shift is the types of questions children ask is associated with 

nalogous shifts in the quality of interlocutor (or speaking part- 

er’s) response. Whereas simple, fact-based questions can often 

e answered with one-word responses, causal (“why” and “how”) 

uestions require a more complex response (e.g., Callanan et al., 

995 ; Corriveau & Kurkul, 2014 ). Such explanations in response 

o causal questions are subsequently associated with greater cu- 

iosity and learning of causal mechanisms as compared to other 

ypes of explanations (Frazier et al., 2016; Kelemen et al., 2014 ; 

eisman & Markman, 2017 ; Mills et al., 2017 ; Crowley et al., 2001 ;

aden, 2010 ; Legare et al., 2017 ). Nevertheless, despite the impor- 

ance of question-asking as a mechanism for knowledge acquisi- 

ion, by the time children enter formal schooling, there is a signif- 

cant decline in the number of questions that they ask, indicating 

hat the preschool years may play a critical role in the question- 

sking process ( Engel, 2011 ; Tizard & Hughes, 1984). 

Question-asking is also a critical part of inquiry-based STEM ed- 

cation, which conceptualizes the child as a scientist who actively 

onstructs knowledge through exploring and evaluating evidence 

hrough hands-on investigation ( Anderson, 2002 ; Edson, 2013 ; 

ext Generation Science Standards, 2013 ). Beginning with formal 

chooling, the Next Generation Science Standards (NGSS) calls for all 

hildren to engage in the following activities: “asking questions, 

lanning and carrying out investigations, analyzing and interpret- 

ng data, designing solutions, engaging in arguments from evi- 

ence, and obtaining, evaluating and communicating information”

p. 3). However, less is stated in the NGSS about the role of the 

eacher’s response in scaffolding the process through which knowl- 

dge is acquired. In the current study, we explored how teachers 

hink they would respond to children’s scientific questions. 

We focused on investigating both the patterns and individ- 

al differences in teachers’ perceptions of how to answer chil- 

ren’s science questions. Note that we had no hypotheses about 

he “best” type of response; rather, we were interested in exploring 

ndividual differences in how teachers might respond to children’s 

uestions within the STEM context. To understand how teachers 

ould reason about the best way to respond to children’s ques- 

ions, we utilized a survey methodology, where we provided teach- 

rs with preschool-aged children’s science questions (e.g., “How do 

sh breathe in water?”) in the form of vignettes and invited them 

o write how they would respond to the child’s question. As com- 

ared to naturalistic observation, a survey methodology allowed 

or a more systematic understanding of what teachers think they 

ould be doing in response to specific science questions. 
122 
. Variation in adults’ responses to children’s questions 

Despite the relative paucity of work exploring teacher-student 

xchanges, a great deal of work exploring how question- 

xplanation exchanges impact children’s learning has focused on 

arent-child interactions at home. For example, previous work has 

hown that parents’ confidence in supporting children to develop 

iteracy and math skills was related to the complexity of ques- 

ions they posed in interactions with children during a storybook 

eading session ( Uscianowski et al., 2020 ). Despite the fundamen- 

al role of the question-explanation exchange in children’s learn- 

ng, adults vary in their ability to provide high-quality explana- 

ions (e.g., Shtulman & Checa, 2012 ). To date, research has re- 

ated the complexity of an adult’s explanation to the gender of the 

hild (e.g., Crowley et al.. 2001 ), with parents more likely to pro- 

ide explanations to boys rather than girls (aged 3-8) in science 

ontexts, and family socioeconomic status (SES) , with mid-SES par- 

nts providing more explanations to children’s (4-year-olds) ques- 

ions than low-SES parents ( Kurkul & Corriveau, 2018 ). Parents’ sci- 

ntific explanations may provide more than just content to chil- 

ren. These explanations may also influence children’s behavior in- 

luding whether children decide to ask additional questions (e.g., 

urkul & Corriveau, 2018 ; Sak, 2020 ). For example, the results of 

he Frazier et al. (2009) study demonstrated that when children’s 

aged 3-5) first question resulted in a high-quality explanation, 

hey were more likely to ask additional questions to gain more 

nowledge. 

Whereas children at home may have the full attention of 

heir parents as the focus is on collaborating and communicat- 

ng together to construct knowledge, in the classroom setting, the 

eacher has multiple goals—meeting the needs of many students at 

nce, ensuring children’s safety through monitoring behavior and 

lassroom management and adhering to high academic standards. 

s a result, the demands of the teacher may impact the quality 

f the conversations with children. For example, in formal school 

ontexts, the teacher typically controls the classroom discourse and 

onversation, with research demonstrating that children ask few 

uestions per lesson ( Osborne & Reigh, 2020 ). 

Unsurprisingly, given teachers’ goals in the classroom, prior 

ork has found mixed results in how teachers respond to sci- 

ntific questions (e.g., Dean Jr. & Kuhn, 2007 ; Golinkoff & Hirsh- 

asek, 2016 ; Klahr & Nigam, 2004 ). For example, in a quali- 

ative study examining Turkish preschoolers’ difficult classroom 

uestions ( Sak, 2020 ), many of the responses to children’s ques- 

ions did not support children’s learning (included no response, 

rong explanation or irrelevant). In addition, teachers have been 

ound to turn the question back to the child rather than pro- 

iding a direct answer. On one hand, turning the question back 

o the child might be a more developmentally appropriate way 

f responding to children’s questions ( pedagogical move ) for early 

hildhood educators, which would encourage children to reflect 

pon their own knowledge and how they might answer it. On 

he other hand, it is not clear if the child will be able to an-

wer their own questions without guidance from their teacher, 

specially when questions concern unobservable or abstract sci- 

ntific concepts. Some research from classroom observations has 

ound that when children ask a question, teachers’ most fre- 

uent response is to provide an explanation e.g., Kurkul et al. 

2021) . In the current research, we focus not on teachers’ real- 

ime behavior in response to a question, but on how they think 

hey would respond. We asked whether teachers would also be 

ore likely to provide an explanation under those hypothetical 

ituations. 
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.1. Teacher-level factors 

Given that much of the research focuses on parent-child 

uestion-asking exchanges at home and there are mixed findings 

bout the classroom setting, an open question is what accounts 

or the differences in teachers’ responses to children’s questions. 

e explored teacher-level factors that might act as another source 

f variation in how teachers respond to children’s scientific ques- 

ions. Our sample included both preservice and inservice teach- 

rs to examine the role of teaching experience in teachers’ re- 

ponses and hypothesized that teachers’ experience may impact 

ow they would respond to children’s questions. Previous research 

ndicates that teachers’ knowledge of language and literacy pre- 

icted preschoolers’ vocabulary acquisition ( Cash, Cabell, Hamre, 

eCoster, & Pianta, 2015 ). Additionally, prior work (e.g., Kurkul & 

orriveau, 2018 ) examining factors that influence parent-child con- 

ersations has focused on socioeconomic status and epistemolog- 

cal stance ( Kuhn, 2001 ). We divide teacher factors into those as- 

ociated with demographics and personal epistemologies, and de- 

cribe each in more detail below. 

.1.1. Demographics 

We explore 3 demographic variables that may relate to teach- 

rs’ approach to responding to their students’ queries. First, 

enenbaum and Callanan (2008) found that parents’ education level 

ediated the quality of the explanation that parents provided to 

hildren’s (aged 2-8) questions. It is argued that formal school- 

ng provides individuals with more experience with discourse pat- 

erns that include causal reasoning and pedagogical moves such as 

uestion-answer exchanges ( Cazden, 1988 ; LeVine, LeVine, Schnell- 

nzola, Rowe, & Dexter, 2011 ; Rogoff, 2003 ). Thus, we explored 

hether teachers with more education were more likely to employ 

 certain pedagogical move when responding to children’s ques- 

ions. Second, for inservice teachers only, we examined whether 

otal years of teaching experience predicted their responses to chil- 

ren’s questions. Two recent reviews focusing on the relation be- 

ween teaching experience and student achievement since 2003 

ndicates that teacher experience is positively associated with stu- 

ents’ achievement in school and teachers with more experience 

re more supportive of students’ learning ( Kini & Podolsky, 2016 ; 

odolsky, Kini, & Darling-Hammond, 2019 ). An open question is 

hether teachers’ experience may also be related to differences 

n how they respond to children’s questions. Third, we were in- 

erested in potential differences in responses by classroom grade 

evel. Some research has indicated that when guiding preschool- 

rs’ play, teachers adopt different roles depending on the age of 

he child ( Jones & Reynolds, 2011 ), and research on parent-child 

nteractions suggests that parents ask more questions to younger 

aged 3-6) than older children (aged 7-11; Callanan et al., 2017 ). On 

ne hand, teachers might provide more scaffolding to preschoolers 

s opposed to older children’s questions, by providing an expla- 

ation. On the other hand, teachers might provide less scaffolding 

o younger children, which would promote child-level exploration. 

ecause preschool classrooms do not have to answer to the same 

cademic standards as elementary formal schooling, there might 

e more time for self-directed learning. 

.1.2. Personal epistemologies 

In addition to demographic factors, variation in teachers’ re- 

ponses to children’s questions may also be reflected in their “per- 

onal epistemologies,” or beliefs about the construction of knowl- 

dge ( Kuhn et al., 20 0 0 ). Kuhn (20 01) identified 3 stances (abso-

utist, multiplist, evaluativist) that individuals adopt as they reason 

bout the construction of knowledge. According to Kuhn (2001) , an 

bsolutist stance views claims as right or wrong ( Luce et al., 2013 ),

ith knowledge originating from an external, definite source. A 
123 
ultiplist stance assumes that knowledge is derived from subjec- 

ive humans. Thus, beliefs here are uncertain and do not neces- 

arily apply to others. Finally, in the evaluativist stance, knowl- 

dge is derived from human minds and is uncertain. As a result, 

udgments are based on evidence that has the most merit. For 

he current study, we examined teachers’ personal epistemologies 

hrough the use of a validated survey, the Epistemic Thinking As- 

essment (ETA) ( Barzilai & Weinstock, 2015 ). The ETA probes teach- 

rs’ epistemic thinking within the science domain: individuals are 

resented with 2 accounts from researchers for why frogs may 

ave physical deformities and then invited to respond to an 11- 

tem multiple choice questionnaire (each question had 3 response 

ptions). This survey can reliably identify individual differences in 

pistemic stance among adult populations. For example, one ques- 

ion on the ETA states “What should the knowledge about de- 

ormed frogs be based on?” For this question, teachers chose 1 of 3 

ultiple-choice responses: an absolutist response “only the facts,”

 multiplist response “mainly personal points of view”, and an eval- 

ativist response “mainly on interpretations of the data.” Given be- 

iefs about the construction of knowledge, we reasoned that teach- 

rs’ personal epistemologies may guide their response patterns to 

hildren’s questions. For example, an adult who holds an absolutist 

erspective may respond to children’s questions in ways that con- 

ey that knowledge is fixed, static, and there is an absolute truth, 

hereas an adult who holds an multiplist stance may suggest that 

eople can hold different opinions about an issue. By contrast, an 

dult who holds an evaluativist stance may encourage the child to 

nd evidence to support the answer to the question. 

In prior research exploring the relation between parents’ epis- 

emological stance and children’s evidence talk ( Luce et al., 2013 ), 

arents who endorsed a non-absolutist stance were more likely to 

se evidence to support their claims when deciding on a strategy 

o solve a problem. Luce et al. (2013) explored the association be- 

ween the parent’s epistemological stance and their child’s (aged 

-8) evidence talk through a book reading activity about a scien- 

ific concept (i.e., planets). Parents’ evaluativist epistemic stance 

as related to an increase in their evaluativist talk demonstrat- 

ng that adult epistemic beliefs are transmitted to children through 

onversations. More specifically, parents of 4- to 5-year-olds were 

ore likely to assume an absolutist stance as compared to parents 

f 6- to 8-year-olds. Thus, the age of the children in the parents’ 

ersonal epistemologies influenced children’s ability to utilize evi- 

ence talk. 

. Current study 

In the current study, we aim to develop a more systematic un- 

erstanding of early childhood educators’ perceptions of how they 

ould respond to children’s scientific questions. 

We had 2 main research questions. Our first research question 

xamined the pedagogical moves teachers (e.g., providing an ex- 

lanation) use when responding to children’s scientific questions. 

iven prior research exploring teachers’ responses to children’s 

uestions in the classroom Kurkul et al. (in press) , we hypothe- 

ized that providing an explanation would by the most common re- 

ponse on the vignettes. However, because prior research also sug- 

ests individual differences in adults’ response patterns, our sec- 

nd research question explored factors that might predict teachers’ 

esponses to questions. We asked whether teachers’ response pat- 

erns were predicted by the level of experience (preservice vs inser- 

ice teachers), demographic factors (e.g., grade taught) or personal 

pistemologies (beliefs about knowledge). 

We had 3 predictions. First, prior research suggests that par- 

nt education level impacts the explanations that they provide to 

hildren’s questions (e.g., Tenenbaum & Callanan, 2008 ). Addition- 

lly, teacher experience mediated the quality of the explanation 
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rovided to questions, which impacted student achievement (e.g., 

azden, 1988 ; Podolsky, Kini, & Darling-Hammond, 2019 ). As a re- 

ult, we expected to see greater variation in how inservice teachers 

esponded to children’s questions compared to preservice teachers. 

econd, for grade level taught we considered 2 possibilities. On 

ne hand, we might expect teachers to provide more scaffolding 

hen responding to preschoolers as opposed to older children’s 

uestions and thus, would provide an explanation. On the other 

and, we might expect them to provide less scaffolding, encour- 

ging them to explore, given the fact that there might be more 

ime at this age to engage in this self-directed learning. Third, we 

xplored if teachers’ epistemic beliefs of how to respond to chil- 

ren’s questions suggests that there is only one answer ( absolutist ), 

r if they underscore the importance of evaluating available evi- 

ence ( evaluativist ). Note that we also considered a third epistemic 

tance, multiplist , but as we discuss below, did not expect teach- 

rs to endorse this stance when reasoning about scientific phe- 

omena. For epistemic beliefs, we reasoned that teachers’ personal 

pistemologies may guide their response patterns to children’s sci- 

ntific questions. Moreover, an adult who holds an absolutist per- 

pective may respond to children’s questions in ways that convey 

hat knowledge is fixed, and there is an absolute truth and thus, 

ould be more likely to provide an explanation in response to chil- 

ren’s questions. 

. Method 

.1. Participants and procedure 

The final sample included 209 early childhood and elementary 

chool teachers ( M age = 29.37 years, age range: 19-75 years; 197 

emale, 12 male) recruited through local schools in the Northeast 

rea of the United States (consent was obtained through approval 

rom [ the Boston University ] Institutional Review Board). These 

eachers were fairly representative of the larger teacher popula- 

ion in the United States, with most being female and receiving 

t least a 4-year college degree (National Center for Education 

tatistics, 2017). One hundred and five participants were inservice 

eachers ( M age = 37.02 years, age range: 22-75 years; 99 female, 

 male). One hundred and 4 participants were preservice teachers 

 M age = 21.63 years, age range: 19-48 years; 98 female, 6 male). In

ur sample, preservice teachers were defined as individuals who 

urrently enrolled in a teacher preparation program at an institu- 

ion of higher education. Of the preservice teachers, 75 participants 

ere in their third year of college at the time the study was con- 

ucted (72.11% of the sample). 

To investigate whether teachers respond differently depend- 

ng on the grade they teach, we recruited a wide range of in- 

ervice teachers. Our final sample included 54 inservice teach- 

rs (51.4% of the inservice teacher sample; M age = 36.11 years, 

D age = 13.01 years) currently teaching children of kindergarten or 

ounger (preschool teacher group), with the remaining 50 teach- 

rs (47.6% of the inservice teacher sample; M age = 37.4 years, 

D age = 11.9 years) teaching children of first grade age through 

hird grade (early elementary group). The average years of teaching 

xperience for the inservice teachers in the survey was 9.17 years 

SD = 7.37). Note that this question about years of teaching experi- 

nce was only asked to the half of the inservice teachers (question 

as added to the survey after data collection had begun). In addi- 

ion, 61.9% of the sample included inservice teachers who had at 

east a master’s degree or higher level of education (see Table 1 ). 

Teachers were eligible to participate if they were at least 18 

ears of age and were currently teaching children between the 

ges of 3 and 9 years old. As survey compensation, teachers re- 

eived a $10 gift card. Data were collected between January 2018 

nd March 2019. 
124 
.2. Measures 

Participants completed 3 survey blocks in a fixed order: (i) re- 

ponses to children’s questions , (ii) personal epistemologies , and (iii) 

emographic information . Each block is described in more detail be- 

ow. 

.3. Responses to children’s questions 

Teachers were presented with 6 vignettes consisting of hypo- 

hetical situations about science. The vignettes focused on biologi- 

al, physical, and natural scientific phenomena, which reflects chil- 

ren’s curiosity to inquire about things beyond individuals’ beliefs 

r desires (e.g., Ronfard et al., 2018 ). Our study design, primarily 

he use of vignettes, is in line with other work ( Mills et al., in

ress ) examining parents’ responses to older children’s (aged 7-10) 

ausal (why and how) questions. 

.3.1. Vignette development 

Questions were chosen through gathering questions children 

ave asked their teachers. Ten early childhood educators were in- 

ited to record the scientific questions that children (aged 3-7) 

sked in their class over the course of several days. After collect- 

ng questions from teachers, we chose 6 open-ended, causal sci- 

ntific questions that were frequently asked (multiple teachers re- 

orted children asking about a similar topic) and targeted differ- 

nt scientific domains. In our final sample (see Table 2 ), we aimed 

o have 2 vignettes that focused on the following 3 scientific do- 

ains: biological, physical and natural science. Finally, in order to 

nsure the participants knew they should answer the question as 

f they were interacting with one child (and not the whole class), 

e added some context to the questions. 

To begin the survey, teachers were presented with the following 

rompt: “Here are some questions from children. Pretend that the 

uestion was asked by a child in your class. Let’s also pretend you 

ave an opportunity to interact one-on-one with this child. Use 

he shaded box below to type what you would say to this child.”

or example, “One of the classroom jobs is to feed the fish in the 

orning. One day after completing the morning job, one child asks 

ou, “How do fish breathe in water?”. Vignettes were presented 

ndividually. Immediately after reading the vignette, teachers were 

nvited to respond to the question, “What would you say to this 

hild?” Table 2 displays the full list of vignettes and children’s 

uestions. 

.4. Personal epistemologies 

To measure teachers’ personal epistemologies, participants 

ompleted the science domain of the Epistemic Thinking Assessment 

ETA ; Barzilai & Weinstock, 2015 ) , which is a valid and reliable

easure of adults’ beliefs about the construction of knowledge. 

arzilai & Weinstock, 2015 ). Barzilai and Weinstock (2015) con- 

ucted exploratory factory analyses to examine the development 

nd validation of the ETA (specifically the deformed frogs scenario 

sed in our study) and the model fit was confirmed through 

onfirmatory factor analysis. More specifically, Barzilai and We- 

nstock (2015) “a one-level structural equation model with abso- 

utism, multiplism, and evaluativism as latent variables was con- 

tructed based on the exploratory factor analysis solution. All 33 

tems relating to the 11 questions identified in the EFA were 

oaded on their respective factors, [and] the resulting model had 

cceptable fit with all items [and] most loadings were above .50”

CFI = 0.91, SRMR = 0.07, RMSEA = 0.05; p. 150). Thus, both ex- 

loratory and confirmatory factory analyses from Barzilai and We- 
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Table 1 

Highest level of teacher education achieved and school type for inservice teachers. 

Teacher grade level Demographic characteristics Number of teachers (percent of total sample) 

Education level 

High School 1 (.96%) 

Associates degree 4 (3.8%) 

Preschool/kindergarten group( n = 54) Bachelors 21 (20.2%) 

Bachelors + 1 2 (1.9%) 

Masters 19 (18.3%) 

Masters + 1 6 (5.8%) 

Doctorate 0 

School type 

Public 23 (22.1%) 

Private 30 (28.8%) 

Other 1 (0.96%) 

Education level High school 0 

Associates degree 0 

Early elementary group( n = 50) Bachelors 6 (5.8%) 

Bachelors + 1 4 (3.8%) 

Masters 30 (28.8%) 

Masters + 1 9 (8.7%) 

Doctorate 1 (.96%) 

School type 

Public 39 (37.5%) 

Private 7 (6.7%) 

Other 1 (3.8%) 

Table 2 

Vignettes of children’s questions about science. All teachers are asked to respond to the question, “What would you say to this child ?”

Vignette context Child’s question 

1. Yesterday it rained and afterward, you and your class saw a rainbow. Today one child asks you, "How are rainbows made?" 

2. One day a child in your class tells you a story about playing with toys in 

the bathtub. This child is wondering why some of the toys float in the water. 

The child asks you, “Why do some objects sink and some objects float when 

you put them in water?”

3. In your classroom, you have a fish tank. One of the classroom jobs is to 

feed the fish in the morning. 

One day after completing the morning job, one child asks you, “How do fish 

breathe in water?”

4. Children have been playing outside at recess and commenting on all the 

leaves falling off the trees. 

After recess 1 day, a child in your class asks you, “Why do leaves change 

color? 

5. Your class recently took a field trip to a nature reserve. You and your 

students saw different animals, including a few types of birds. 

A couple days later, a child asks you, “Why do birds have different beaks?”

6. After recess 1 day, a child in your class is wondering about how plants 

grow outside. 

The child asks you, “How do plants grow?”

Table 3 

Example epistemic thinking assessment items ( Barzilai & Weinstock, 2015 ). 

ETA item Absolutist response Multiplist response Evaluativist response 

Can there be certainty about 

the deformed frogs? 

Eventually one could know for 

certain. 

One could never know for certain because 

it is impossible to find out what 

happened. 

There is never full certainty, 

but it is possible to improve 

the degree of certainty. 

What should the knowledge 

about deformed frogs be 

based on? 

Only on facts. Mainly people’s opinions about the topic. Mainly on interpretations of 

data. 

What is the best way to judge 

different accounts about this 

topic? 

The best way is to check if the 

account is based only on the 

facts. 

The best way is to check which account is 

most reasonable according to the reader’s 

worldview. 

The best way is to check 

which interpretation best 

explains the available data. 
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nstock (2015) indicate that the ETA provides a valid scenario- 

ased assessment of individuals’ personal epistemologies (abso- 

utist, multiplist, evaluativist). 

In our study, teachers were presented with 2 accounts from re- 

earchers for why frogs may have physical deformities and then in- 

ited to respond to an 11-item multiple choice questionnaire. For 

xample, for the question, “What should the knowledge about the 

eformed frogs include?” Teachers chose from the following 3 mul- 

iple choice responses: (i) only detailed data about the topic) (ii) 

ainly people’s opinions about the topic and (iii) mainly theories 
125 
hat explain the topic. See Table 3 for example questions from the 

TA. 

.5. Classroom demographic information 

Teachers were asked to report level of education, current grade 

evel (teaching) and the amount of time that they spend on science 

nstruction every week (less than once a week, 1-2 times per week, 
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Table 4 

Sample teacher responses for the child’s question, “why do birds have different beaks?”

Category code Description Example teacher response 

Explanation The teacher offers an explanation when 

responding to the child’s question 

Different beaks do different jobs, 

depending on what the bird eats. 

Asks questions The teacher asks a question related to the 

child’s questions 

What do birds use beaks to do? 

Turns question 

back 

The teacher restates the child’s question back 

to the child 

Why do you think birds have different 

beaks? 

Look up The teacher suggests that the child go look up 

the answer in a book or video. 

Let’s see if we can find a book on 

birds’ beaks. 

Ask a person The teacher suggests that the child ask 

another person. 

Let’s ask our third-grade friends. They 

studied birds this year. 

Inquiry The teacher suggests an inquiry to find out 

the answer. Typically, this involved an 

experiment. 

Let’s compare some different bird 

beaks we see at recess and think 

about the types of food that birds eat. 

Don’t know The teacher indicates that he or she is 

unaware of the answer. 

I have no idea! 
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-4 times per week, daily) and day (1-30 minutes, 31-60 minutes, 

1-90 minutes, more than 90 minutes per day). 

. Coding 

.1. Responses to children’s questions 

Our coding scheme sought to categorize teachers’ responses 

nto several pedagogical moves. This coding scheme was mutually 

xclusive and exhaustive. The 7 codes included: (i) providing an ex- 

lanation: the teacher offers an explanation to the child’s question, 

ii) asks a question : the teachers asks a question related to the 

hild’s question, (iii) turns the question back: the teacher restates 

he child’s question back to the child, (iv) look up : the teacher sug- 

ests that the child go look up the answer in a book or online

ideo, (v) ask a person : the teacher suggests that the child ask an-

ther person, (vi) inquiry : the teacher suggests an inquiry to find 

ut the answer (typically an experiment), and (v) don’t know : the 

eacher indicates that he or she is unaware of the answer. Table 4 

isplays the example teacher responses for each code. 

.2. Personal epistemologies 

Recall that after reading 2 accounts regarding why frogs may 

ave physical deformities, teachers were asked to respond to 

he Epistemological Thinking Assessment (ETA) ( Barzilai & Wein- 

tock, 2015 ), an 11-item questionnaire, which tapped into the dif- 

erent dimensions of epistemology. Epistemic Stance was deter- 

ined based on the number of multiple-choice items that fell into 

he 3 different stances ( Barzilai & Weinstock, 2015 ). For example, 

 teacher was considered to have a predominantly absolutist epis- 

emic stance if they provided more absolutist responses than either 

valuativist or multiplist responses on the assessment. Likewise, a 

eacher who provided more “evaluativist” responses was consid- 

red to hold an evaluativist stance. We tallied teachers’ responses 

cross all 11 items to create 3 sub-scores: (i) the number of ab- 

olutist responses (ii) the number of multiplist responses and (iii) 

he number of evaluativist responses. Teachers were categorized as 

olding no predominant stance if their responses to the 11-item 

uestionnaire did not favor a particular epistemic stance (e.g., gave 

esponses across all 3 epistemic stances). 

.3. Reliability 

Inter-rater reliability was established by using a randomly se- 

ected sample of 8% of the data. The 2 raters independently coded 

his data and overall agreement was 92% (Cohen’s kappa = 0.88). 

ll discrepancies in coding were resolved through discussions be- 

ween coders. 
126 
. Results 

.1. Overview 

The results section is organized as follows. First, we focus on 

ur first research question, where we evaluated teachers’ responses 

o the 6 vignettes and examined differences between inservice 

nd preservice teachers (e.g., providing an explanation, turning 

he question back, asking a person). Second, we examine rela- 

ions between teacher demographics (age, education level) and per- 

onal epistemologies (epistemic stance) and teachers’ choices of a 

edagogical move. We ran separate multilevel logistic regression 

odels with Teacher Response Type (the likelihood of responding 

ith a particular question type vs the other 5 question types) as 

he binary outcome variable, with Age, Epistemic Stance, Teach- 

ng Grade Level, and Teacher Education Level as fixed effects and 

ith teacher random effects on the intercept. All analyses were 

erformed using R Statistical Software. 

.2. Teachers’ responses to children’s questions 

We first explore the ways in which teachers approach answer- 

ng children’s questions across the 6 vignettes. We calculated the 

ercentage of the 1254 total responses that fell into each of the 

 coding categories. After removing non-responses, this yielded a 

ample of yields a sample of 1248 responses. Because asks person, 

ooks up and don’t know were represented by less than 3.5% of the 

ata, these codes were collapsed into an “other” category and not 

epresented in the final analysis. All subsequent analyses focused 

n the 4 remaining codes: explanation, turns question back, asks a 

uestion , and suggests an inquiry. The most frequently utilized ped- 

gogical move across all 6 vignettes types was providing an expla- 

ation (67.1%) , followed by turning the question back (11.2%) , asks a 

uestion ( 10.6% ) , suggests an inquiry (4.4%), and other (6.1%) . 

To examine whether the type of pedagogical moves differed be- 

ween inservice and preservice teachers, we conducted a 2 (teacher 

tatus: preservice vs inservice) × 5 (pedagogical moves: asks ques- 

ion, inquiry, explanation, turns question back, and other) chi- 

quare test. As demonstrated in Fig. 1 , this analysis indicated that 

he distribution of moves between the preservice and inservice 

eachers differed significantly, χ2 (4) = 232.58, P < 0.001. Follow- 

p Bonferroni-corrected ( α = 0.05/3) binomial tests indicated that 

lthough inservice teachers ( N = 51; 4%) provided more inquiry- 

ased responses than preservice teachers ( N = 5; 0.4%), P < 0.001, 

reservice teachers ( N = 545; 43.7%) provided more explanation- 

ased responses than inservice teachers ( N = 296; 23.7%), P < 

.001. Inservice teachers ( N = 116; 9.2%) also chose to turn the 
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Fig. 1. Inservice and preservice teacher responses to children’s questions across 6 vignettes. 
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uestion back at a higher rate than preservice teachers ( N = 24; 

%), P < 0.001. 

Taken together, teachers primarily chose to provide explanations 

ver other pedagogical moves such as turning the question back, 

uggesting an inquiry across all vignette types . When comparing 

nservice to preservice teachers, preservice teachers primarily uti- 

ized explanations whereas inservice teachers showed more varia- 

ion in response patterns. 

.3. Teacher-level factors as a source of variation 

Our second research question investigated relations between 

eacher demographics (age, education level) and personal episte- 

ologies (epistemic stance) and teachers’ choices of a pedagogical 

ove. 

.4. Demographics and epistemic stance 

We ran separate multilevel logistic regression models with 

eacher Response Type (the likelihood of responding with a partic- 

lar question type vs the other 5 question types) as the binary out- 

ome variable, with Age, Epistemic Stance, Teaching Grade Level, 

nd Teacher Education Level as fixed effects and with teacher ran- 

om effects on the intercept. Although the ideal analysis strategy 

ould have been to fit a single multilevel multinomial logistic- 

egression models, currently there exists no open-source, non- 

roprietary technique for fitting multilevel models that simultane- 

usly allow for random effects. The approach taken of fitting sep- 

rate multilevel logistic regression models for each response cat- 

gory used here represents a better approach than either univari- 

te ANOVA or ordinary least-squares regression because multilevel 

odels account for unexplained variance at multiple levels of anal- 

ses, address unbalanced and non-independent designs, and ac- 

ount for correlated errors among observation units. Note that the 

 vignettes are nested within 209 teachers, and thus, the model in- 

ludes random effects at 2 levels: (i) vignette type , which involved 

ooking at the data by each vignette (e.g., did teachers respond dif- 

erently to the question about bird beaks than objects sinking or 

oating?) and (ii) teachers’ individual differences in responses across 

 vignettes. As illustrated in Fig. 2 , most teachers held either an 

bsolutist or evaluativist stance, with very few holding a multiplist 

tance. Therefore, the analyses for Epistemic Stance excluded the 

 teachers with a multiplist stance. Separate multilevel regressions 

ere run for inservice teachers and for preservice teachers given 
127 
hat the distribution of pedagogical moves differed between both 

roups, yielding a total of 12 separate models. 

.5. Explanations vs all other pedagogical moves 

.5.1. Inservice teachers 

For the first analyses, we focused on our subset of inservice 

eachers and the dichotomous outcome was the extent to which 

nservice teachers provided an explanation vs all other pedagogi- 

al moves (see Table 5 for the full model). Although none of the 

ain effects reach statistical significance, which was confirmed 

y the fact that teachers who held an absolutist stance were no 

ore likely to provide an explanation than any other pedagogi- 

al move than those who held an evaluativist stance, b = 0.57, 

 = 0.26, OR = 1.76, 95% CI [1.43, 2.09], overall inservice teach- 

rs with evaluativist stances were marginally less likely to provide 

n explanation than any of the other pedagogical moves, b = - 

.48, P = 0.15, OR = 0.62, 95% CI [0.40, 0.84]. However, this result 

as not significant after correcting for multiple comparisons (i.e., 

05/3). In contrast, teachers with absolutist stances did not differ in 

heir likelihood of providing an explanation vs other pedagogical- 

ove choice, b = 0.09, P = 0.81, OR = 1.09, 95% CI [0.85, 

.33]. 

.5.2. Preservice teachers 

Next, we examined our subset of preservice teachers by running 

 similar model (with all predictors except Teacher Grade Level be- 

ause this did not apply to preservice teachers). As demonstrated 

n Table 6 , Although the main effect of Epistemic Stance was not 

ignificant, χ2 (1) = 0.84, P = 0.36, absolutists were more likely to 

espond with an explanation than with other moves, b = 5.81, P < 

.001, OR = 332, 95% CI [332.31, 333.11]. 

.6. Asks question vs all other pedagogical moves 

.6.1. Inservice teachers 

We then focused on our subset of inservice teachers in the (see 

able 7 ) and the dichotomous outcome was the extent to which 

nservice teachers responded with asks a question vs all other 

edagogical moves. Epistemic Stance, Teacher Age, Teaching Grade 

evel, and Teacher Education Level were included as the fixed- 

ffect predictors with teacher random effects on the intercept. Al- 

hough the main effect of Teacher Grade Level was not signifi- 

ant, χ2 (1) = 1.96, P = 0.16, we nonetheless conducted Bonferroni- 
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Fig. 2. Number of teachers corresponding to each epistemic stance. 

Table 5 

Examining variation in inservice teachers’ explanation response. 

Inservice teacher explanation model 

Variable † Unstandardized B (SE) z Odds ratio P CI 

Intercept 

(absolutists) 0.08 (0.37) 0.24 1.09 0.81 [0.85, 1.33] 

Intercept 

(evaluativists) -0.48 (0.33) -1.43 0.62 0.15 [0.40, 0.84] 

Epistemic stance 

(absolutist) 0.57 (0.49) 1.139 1.76 0.26 [1.43, 2.09] 

† P < 0.10. ∗P < 0.05. ∗∗P < 0.01.Note: The 95% confidence intervals are confidence intervals on 

the odds ratios. 

Table 6 

Examining variation in preservice teachers’ explanation response. 

Preservice teacher explanation model 

Variable Unstandardized B (SE) z Odds ratio P CI 

Intercept (absolutists) 5.81 (1.51) 3.84 332.71 < 0.001 ∗∗∗ [332.29, 333.12] 

Intercept (evaluativists) 6.823 (1.23) 5.56 918.78 < 0.001 ∗∗∗ [918.44, 919.13] 

Epistemic stance (absolutist) -1.016 † (1.106) -0.919 0.36 0.15 [332.31, 333.11] 

† P < 0.10. ∗P < 0.05. ∗∗P < 0.01 ∗∗∗P < 0.001.Note: The 95% confidence intervals are confidence intervals on the odds 

ratios. + Represents the difference in log(odds) between absolutists and evalustivists. 

Table 7 

Examining variation in inservice teachers’ asks questions response. 

Asks question back model † 

Variable Unstandardized B (SE) z Odds ratio P CI 

Intercept (first grade or higher) -2.12 (0.34) -6.18 0.12 < 0.001 ∗∗∗ [-0.18, 0.42] 

Intercept (preschool and kindergarten) -2.77 (0.39) -7.06 0.06 < 0.001 ∗∗∗ [-0.27, 0.39] 

Teacher grade level (first grade or higher) 0.65 (0.45) -0.919 1.91 0.16 [1.44, 2.37] 

† P < 0.10. ∗P < 0.05. ∗∗P < 0.01 ∗∗∗P < 0.001.Note: The 95% confidence intervals are confidence intervals on the odds ratios. 
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orrected simple-effects analyses to evaluativists’ and absolutists’ 

dds of responding by asking a question compared to respond- 

ng with other pedagogical moves. Results indicates that inser- 

ice teachers who teach at the first grade (or higher) level were 

arginally more likely to ask a question than to respond with 

ther pedagogical moves than preschool and kindergarten inser- 

ice teachers, b = 0.65, P = 0.16, OR = 1.91, 95% CI [1.44, 2.37].

owever, this result was not significant after correcting or multi- 

le comparisons (.05/3). However, overall, both groups were sig- 

ificantly less likely to respond with a question than with other 

edagogical moves, both P’s < 0.001, both OR’s < 0.12, and this 

as true even after applying the above-mentioned Bonferroni cor- 

ection (i.e., .05/3). 
q

128 
.6.2. Preservice teachers 

We ran a similar model with our subset of preservice teach- 

rs and Teaching Grade Level was removed. Although the main ef- 

ect of Epistemic Stance was not significant, χ2 (1) = 0.51, P = 0.47, 

bsolutists were less likely to respond with asks a question than 

ther moves. Given that only one contrast was run here for preser- 

ice teachers, we did not correct for multiple contrasts. 

.7. Turns question back vs all other pedagogical moves 

.7.1. Inservice teachers 

Next, we focused on inservice teachers’ likelihood of turning the 

uestion back vs responding with other pedagogical moves (see 
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Table 8 

Examining variation in inservice teachers turns question back response. 

Turns question back model 

Variable Unstandardized B (SE) z Odds ratio P CI 

Intercept (first grade or higher) -2.3 (0.29) -8.06 0.1 < 0.001 ∗∗∗ [-0.24, 0.44] 

Intercept (preschool and kindergarten) -1.58 (0.28) -6.26 0.25 < 0.001 ∗∗∗ [-0.05, 0.46] 

Teacher grade level -0.72 (0.35) -1.95 0.50 0.05 ∗ [.05, 0.92] 

Epistemic stance (absolutist) -2.23 † (0.36) -1.25 0.11 < 0.001 ∗∗ [-0.23, 0.45] 

† P < 0.10. ∗P < 0.05. ∗∗P < 0.01 ∗∗∗P < 0.001.Note: The 95% confidence intervals are confidence intervals on the odds ratios. 
+ Represents the difference in log(odds) between absolutists and evalustivists. 

Table 9 

Examining variation in preservice teachers suggest inquiry response. 

Turns question back model 

Variable Unstandardized B (SE) z Odds ratio P CI 

Intercept (absolutists) -5.28 (1) -5.27 0.01 < 0.001 ∗∗∗ [0.001, 0.04] 

Intercept (evaluativists) -4.66 + (0.5) -9.27 0.01 < 0.001 ∗∗∗ [0.004, 0.03] 

Epistemic stance (absolutist) -0.63 † (1.12) -0.56 0.53 < 0.001 ∗∗∗ [0.06, 4.81] 

† P < 0.10. ∗P < 0.05. ∗∗P < 0.01 ∗∗∗P < 0.001.Note: The 95% confidence intervals are confidence intervals on the odds 

ratios. + Represents the difference in log(odds) between absolutists and evalustivists. 
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able 8 ). Epistemic Stance, Teacher Age, Teaching Grade Level, and 

eacher Education Level were included as the fixed-effect predic- 

ors with teacher random effects on the intercept. There was no 

ain effect for Teacher Age, Epistemic Stance or Teacher Education 

evel. However, there was a significant main effect for Teaching 

rade Level, χ2 (1) = 4.09, P < 0.05, with teachers who teach older 

hildren (above first grade) less likely to turn the question back than 

eachers who teach younger children (preschool and kindergarten), 

 = -0.72, P < 0.05, OR = 0.49, 95% CI [0.05, 0.92]. However, this

esult was not significant after correcting or multiple comparisons 

.05/3). In addition, those who taught younger children were sig- 

ificantly less likely to respond by turning the question back than 

ith other moves, b = -1.58, P = 0.001, OR = 0.21, 95% CI [-0.07,

.48]. Similarly, teachers who taught older children (first grader 

nd older) were significantly less likely to respond by turning the 

uestion back compared to other moves, b = -2.30, P < 0.001, 

R = 0.1, 95% CI [-0.24, 0.44]. In other words, turning the ques- 

ion back is an infrequent move adopted by teachers, and appears 

o be even rarer among teachers who teach older children. 

.7.2. Preservice teachers 

Next, we examined our subset of preservice teachers, which 

ielded a non-significant model and main effects and thus, there 

s no table for preservice teachers. 

.8. Suggests an inquiry 

.8.1. Inservice teachers 

We first focused on our subset of inservice teachers and in- 

luded whether or not participants responded with suggests an in- 

uiry as the binary outcome (suggests inquiry vs all other peda- 

ogical moves) variable with Epistemic Stance, Teacher Age, Teach- 

ng Grade Level, and Teacher Education Level as fixed effects and 

eacher Individual Differences’ (Level 2) as a random factor. Given 

hat the overall model was not significant, there is no correspond- 

ng table with results. 

.8.2. Preservice teachers 

Finally, we examined our subset of preservice teachers and ran 

 similar model to the previous one with Teacher Grade Level re- 

oved (see Table 9 ). Although the overall model was not signif- 

cant, we also found that evaluativists and absolutists were less 

ikely to respond by suggesting an inquiry than with other ped- 

gogical moves, b = -4.66, P < 0.001, OR = 0.01, 95% CI [0.004,
129 
.03], and b = -5.28, P < 0.001, OR = 0.01, 95% CI [0.001, 0.03],

espectively. 

. Discussion 

Taken together, a tacit assumption in education is that adult 

e.g., teachers, parents) explanations in response to children’s 

cientific questions play a fundamental role in enhancing chil- 

ren’s early learning (e.g., Callanan, Oakes, 1992 ; Kurkul & Cor- 

iveau, 2018 ; Legare & Lombrozo, 2014 ; Lombrozo et al., 2018 ; 

illard et al., 2019 ). However, this assumption does not take into 

ccount the fact that adults respond to children’s questions in a 

ariety of ways. Our results indicate that when presented with a 

cientific question from a child, a teacher may provide an explana- 

ion, turn the question back to the child, ask a question or suggest an 

nquiry or experiment . Thus, the goal of this study was to develop a 

ystematic understanding of how early childhood educators would 

espond children’s scientific questions. To the best of our knowl- 

dge, little research has explored if teachers’ beliefs about the na- 

ure of knowledge, grade level taught and own level of education 

s reflected in how they would respond to children’s questions. Be- 

ow, we focus on findings from our 2 main research questions. 

.1. How do teachers believe they would respond to children’s 

cientific questions? 

Our first research question concerned the ways in which teach- 

rs would respond to children’s scientific questions. Given prior re- 

earch exploring teachers’ responses to children’s questions in the 

lassroom (e.g., Kurkul et al., in press ), we predicted that the most 

ommon response to children’s questions would be to provide an 

xplanation . Teachers’ responses could be reliably categorized into 

 of only 7 categories, with 4 categories representing more than 95 

ercent of responses. Across 6 vignettes, both inservice and preser- 

ice teachers were more likely to provide an explanation when re- 

ponding to children’s questions compared with other pedagogical 

oves such as suggesting an inquiry or turning the question back 

o the child. On one hand, this finding supports and aligns with 

aturalistic classroom data ( Kurkul et al., in press ) demonstrating 

hat teachers often respond to children’s scientific questions with 

xplanations, rather than utilizing other pedagogical moves. Thus, 

eachers’ beliefs of how they think they should respond to chil- 

ren’s questions seems to reflect what occurs in the classroom. 

By contrast, our results differ from naturalistic research with 

arent-child dyads, which indicates that when parents do have 
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he chance to provide explanations to foster children’s scientific 

earning, the majority of their responses are not explanations (e.g., 

utwill & Allen, 2010 ; Shtulman & Checa, 2012 ). Although provid- 

ng explanations has been positively associated with gains in chil- 

ren’s learning, especially in informal learning environments (e.g., 

aden, 2010 ) such as the museum setting, prior work suggests that 

arents do not always utilize all opportunities to provide an ex- 

lanation when interacting with their children (e.g., Tabors et al., 

001 ). For example, Kurkul et al. (2021) found that when parents 

nd children engaged in a scientific circuit task activity, parents 

arely provided explanations to 4-year-olds spontaneously. In con- 

rast to parents, teachers seem to recognize that explanations are 

he “language of formal schooling,” even though there are other 

ays to respond to children’s scientific questions, which may all 

ontribute to children’s learning—and even though many of these 

eachers attended programs and/or taught in classrooms that pro- 

oted inquiry learning ( Uccelli et al., 2019 ). Future research should 

xplore the relations between teachers’ responses to these hypo- 

hetical questions and their actual classroom responses. 

Although providing an explanation was the most common re- 

ponse for all teachers, their responses also varied based on their 

xperience. Inservice teachers provided more inquiry-based re- 

ponses and turned the question back at a higher rate than pre- 

ervice teachers, whereas preservice teachers provided more ex- 

lanations than inservice teachers. Thus, the results support our 

ypothesis that we would find greater variation in how inservice 

eachers responded to children’s questions as compared to pre- 

ervice teachers. Given this variation, our second research ques- 

ion explored teacher-level factors that would explain sources of 

ariation in inservice and preservice teachers’ perceptions their re- 

ponses to children’s questions. 

.2. What accounts for individual variability in explanatory response 

trategy? 

Prior research exploring learning in informal environments has 

ound that parents are more likely to provide explanations to 

oys than girls (aged 3-8; Crowley et al., 2001 ) and parents with 

igher levels of education and socioeconomic status are more 

ikely to provide causal explanations to children’s (age 4) ques- 

ions than low-SES parents ( Kurkul & Corriveau, 2018 ; Tenenbaum 

 Callanan, 2008 ). In formal learning settings such as schooling, re- 

earch has also found variability in how teachers respond to chil- 

ren’s questions (e.g., Dean Jr. & Kuhn, 2007 ; Golinkoff & Hirsh- 

asek, 2016 ; Klahr & Nigam, 2004 ). Indeed, even when teachers 

o provide explanations, it may be at the cost of preschoolers’ ex- 

erimentation and exploration ( Bonawitz et al., 2011 ). One lim- 

tation of these studies is that because questions and explana- 

ions were spontaneous, not all teachers or parents provided re- 

ponses to the same question, making it challenging to determine 

he mechanisms associated with individual variability in explana- 

ory response strategy. Thus, in the current study, we presented 

eachers with hypothetical questions and asked what teacher-level 

actors might explain sources of variation in inservice and preser- 

ice teachers’ perceptions their responses to children’s questions. 

We first investigated demographic factors, including the teach- 

rs’ education level, age and the grade that they currently teach. 

e found that there was no relation between inservice teachers’ 

ducation level or age and how they responded to children’s ques- 

ions. One possibility for this result is that there was not much 

ariance in the level of education, as it is a requirement of inser- 

ice teachers to hold at least a college degree. 

Next, we explored how the grade level that inservice teach- 

rs teach might explain variation in their responses to children’s 

uestions. Recall that we introduced 2 possibilities for the ex- 

ected relation between teachers’ pedagogical moves and the age 
130 
f the children they taught. On one hand, we might expect in- 

ervice teachers to provide more scaffolding when responding to 

reschoolers as opposed to older children’s questions and thus, 

ould provide an explanation. On the other hand, we might ex- 

ect them to provide less scaffolding, encouraging them to explore, 

iven the fact that there might be more time at this age to en- 

age in this self-directed learning. Although it was not significant 

fter correcting for multiple tests, it seems more inservice teach- 

rs who teach older grades (first grade and older) are less likely 

o turn the question back than teachers who teach younger grades 

preschool and kindergarten). This is consistent with the possibil- 

ty that early childhood educators may believe that this pedagog- 

cal move of turning the question back to the child is more ap- 

ropriate when responding to younger children. One reason is that 

urning the question back might provide younger children with the 

pportunity to explore and experiment without constraining their 

nferences ( Yu et al., 2018 ). 

In addition to exploring variability based on teacher demo- 

raphic factors, we also explored how inservice and preservice 

eachers’ understanding of how knowledge is represented (episte- 

ological stance) is reflected in their responses to children’s ques- 

ions. Although our study did not directly examine the relation be- 

ween teachers’ epistemological beliefs and children’s learning in 

he classroom, to the best of our knowledge, this is one of the first 

tudies to explore teachers’ beliefs about knowledge construction. 

he results suggest that most preservice and inservice teachers (re- 

ardless of experience), hold an absolutist or evaluativist stance 

hen reasoning about scientific phenomena. It is plausible that 

eachers’ epistemological stance might also guide their response 

atterns to children’s scientific questions. Indeed, prior work (e.g., 

uce et al., 2013 ; Valle, 2009 ) has explored the relation between 

arents’ epistemic stance and their use of evidence when talking to 

heir children about science, finding that interactions with adults 

ho integrate evidence from several sources may have implica- 

ions for children’s ability to use evidence when problem solving 

r making an argument. 

We predicted that preservice and inservice teachers who hold 

n absolutist perspective may respond to children’s questions in 

ays that convey that knowledge is fixed, static, and there is an 

bsolute truth. Therefore, we anticipated that they would be more 

ikely to provide an explanation in response to children’s ques- 

ions. By contrast, we predicted that teachers who hold an eval- 

ativist perspective might want to engage with the child to deter- 

ine their reasoning for asking the question, and would therefore 

e less likely to provide fixed explanations. Our results were some- 

hat consistent with these hypotheses: preservice teachers who 

ere categorized as absolutists were more likely to provide an ex- 

lanation than teachers categorized as evaluativists when respond- 

ng to children’s questions. However, given that teachers who were 

lassified as evaluativists should be interested in the search for ev- 

dence, we would have anticipated that they would be most likely 

o suggest an inquiry. Our data did not support this finding, per- 

aps because there are different ways that evaluativism may be 

mbedded in classroom interactions (e.g., classroom routines, ma- 

erial selections, methods and whole class discussions), which can- 

ot be measured using survey data. Future research should further 

robe the ways in which teacher’s personal epistemologies play 

nto their everyday interactions with children. 

.3. Limitations and future directions 

Taken together, the results of this study demonstrate that teach- 

rs approach answering scientific questions by primarily providing 

n explanation to children. One limitation of these findings is that 

e focused on how teachers would respond to children’s scientific 
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uestions through the use of hypothetical questions (vignettes), not 

heir actual behavior in the classroom. 

Additionally, there was also variation within the vignettes, for 

xample, if the child was asking a question about a previous activ- 

ty vs a question about something in the moment. However, we ar- 

ue that these vignettes reflect the variety of questions that teach- 

rs are likely presented with in the classroom setting. Also, we fo- 

used only on teachers’ beliefs about knowledge in the scientific 

omain, and so our findings may not generalize to other domains 

 Buehl & Alexander, 2001 ; Kuhn et al., 2000 ). Thus, future work 

hould examine teachers’ epistemic stance across multiple domains 

s well as further exploring the relation between teachers’ actual 

ehavior in the classroom, epistemic stance and children’s subse- 

uent learning in formal schooling. Additionally, it is plausible that 

 teacher’s knowledge of the topic or comfort level about a specific 

cience domain might impact the type of response they would pro- 

ide to answer a child’s question. Although our study did not ask 

bout teachers’ knowledge or comfort level with different scien- 

ific topics, we think that future work might explore this question. 

lso, although our study compared inservice vs preservice teach- 

rs, with a larger, more diverse sample, future work might focus 

ore on exploring variability within the inservice teachers for ex- 

mple, with regard to years of experience or education level. Fi- 

ally, it is also plausible that there might be variability in teachers’ 

eliefs about what constitutes a developmentally appropriate, and 

ccurate explanation. Thus, in future research we aim to further 

xamine the quality of teachers’ explanations. Despite these limi- 

ations, we argue that our approach to focusing on teachers’ per- 

eptions allows us to acquire a more systematic understanding of 

he variation in how early childhood educators’ approach answer- 

ng the many questions that children ask at school. 

. Conclusion 

To conclude, although we are agnostic about the relative utility 

f the varying pedagogical moves in response to children’s ques- 

ions, we find that teachers’ experiences and beliefs about knowl- 

dge appear to relate to the ways in which they think they would 

nteract with children. Through utilizing this methodology, we also 

ound that teachers’ responses to children’s questions can trans- 

er more than just content being learned. The relation between 

eachers’ epistemic stance and responses to children’s questions 

emonstrates that these responses might send messages to chil- 

ren about how to construct and reason about knowledge in the 

orld. Given the new emphasis on inquiry-based learning (focused 

n children asking questions, experimenting, evaluating evidence 

or arguments) as part of the Next Generation Science Standards 

 NGSS, 2013 ), it is important for teachers to provide high quality 

esponses to children’s questions that highlight the process of eval- 

ating multiple sources of evidence. Thus, understanding sources 

f variation in teachers’ approaches to responding to children’s sci- 

ntific questions can be used to shape professional development 

rograms and curricula. 
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