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ABSTRACT 

Despite the more than 300 questions teachers ask on a daily basis, research 

indicates that teachers in elementary, secondary and post-secondary classrooms do not 

understand the power and potential of questions to advance student reasoning. It has 

been found that when teachers are taught to ask higher-level, open-ended, instructional 

questions, opportunities for student reasoning increases. However, there has been little 

research on the use of questions to advance reasoning in early childhood education. This 

research sought to determine the generalizability of available research on teacher 

questioning and reasoning to early childhood settings. Further, this research examined 

the effectiveness of a workshop developed by the researcher to teach teachers about the 

power and potential of questions. A quantitative examination of early childhood 

teachers' questioning techniques revealed that early childhood teachers' questioning 

techniques are similar to that of teachers in other settings. They were found to ask 

primarily lower-level, closed-ended and diagnostic questions. After participation in a 

workshop developed to improve the teachers' questioning techniques, the participants 

were found to ask more of the types of questions that advance reasoning. 
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INTRODUCTION 

In 1926, the National Association for the Education of Young Children (NAEYC) 

was founded (NAEYC, 1999). Since that time NAEYC has become one of the leading 

voices in the field of early childhood education. Its statement of position, which outlines 

the critical importance of quality early childhood experiences (Bredekamp & Copple, 

1997), can be described as the metric for the field. 

Within NAEYC's (1997) statement of position, the organization delineates what 

are said to be imperative abilities that early childhood professionals must help young 

children to refine during their early years (Bredekamp & Copple, 1997). Among these 

skills, is the ability to "analyze situations, make reasoned judgments, and solve new 

problems as they emerge" (p. 8). Simply stated, NAEYC advocated that children must 

learn to reason. 

Not only has NAEYC outlined the importance of young children learning to 

reason (Bredekamp & Copple, 1997), so too has the nation's public education system. In 

1990 under the direct oversight of the President of the United States, the National 

Education Goals Panel outlined the critical skills American children must possess in 

order to become productive citizens and subsequently better preparing the United States 

to compete with other countries (Cuban, 1984). Among the skills identified is the ability 

to think critically and reason effectively. 

Despite this recent interest in reasoning, the idea of teaching students to reason 

effectively is not new to the field of education. It can be traced back as early as Aristotle 

and Socrates. These early thinkers advocated a dialectic philosophy. That is, Aristotle 
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and Socrates thought that through systematic questioning students could be engaged in 

deep examination of thoughts and beliefs. Students would then leam the possibility of 

other ways of thinking and engage in higher-level thinking. 

In more contemporary times than Aristotle and Socrates, Dewey (1938) 

postulated that one of the primary purposes of teaching should be to teach children to 

reason. Dewey further advocated that teachers include the goal of teaching children to 

reason within ongoing teaching practices rather than focusing on "bodies of information 

and of skills that have been worked out in the past; therefore, [making] the chief business 

of the school to transmit them [this knowledge] to the new generation" (p. 17). 

The theories of Socrates, Aristotle, and Dewey (1938) appear to become more 

irrefutable with the passage of time. With each passing day, the amount of information 

available to humans continues to expand. Considering the limited human capacity for 

memory (Schwartz & Reisberg, 1991), it is impractical to think that humans can ever 

remember this virtually unlimited amount information (Baron, Granato, Spranca & 

Teubal, 1993). 

Even when humans are successful in retaining information, much of it becomes 

antiquated and is quickly replaced by more contemporary information (Terezini, 

Springer, Pascarella, & Nora, 1995). Consequently, Baron et al. (1993) argues that it is 

critical for teachers to teach students how to become adept reasoners. Specifically, 

students need to leam to utilize mental economy and maximize their cognitive potential 

rather than attempting to continually memorize fleeting facts. 
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Despite the evident value and importance of reasoning, research indicates that 

most American high school graduates are ineffective reasoners (Cuban, 1984). Cuban, as 

Dewy (1938), argues that this lack of reasoning is a result of the inordinate amount of 

value placed on mastering skills and memorizing facts in the classroom rather than tasks 

that require reasoning. According to Cuban, the best way out of this quagmire is the 

teaching of reasoning in American schools. 

An extemporaneous look at the problem at hand may lead one to believe that 

merely providing teachers with a reasoning curriculum would improve student reasoning. 

However, before administrators rush to impose a superfluous reasoning curriculum upon 

classroom teachers, it is important to understand two factors that must be present for a 

reasoning curriculum to be successful: teacher understanding (Alexander, Wilson, White, 

Tallent, Shutes, & Wilson, 1987) and the availability of classroom time (Cuban, 1984). 

As with any curriculum, teachers must understand the theoretical underpinnings 

of a reasoning curriculum (Alexander et al., 1987). According to Alexander et al. there is 

a correlation between how well teachers understand a curriculum and its effective 

implementation. In order for any curriculum to succeed teachers must be strong 

advocates for its success. 

Of secondary importance is an honest consideration of the increasingly vast 

demands already being placed upon classroom teachers (Cuban, 1984). As a result of 

these demands, teachers must ardently believe that the goal of teaching reasoning is 

valuable and worthy of time and attention in the average time constrained classroom 

(Baron, 1984; Cuban, 1984). If teachers do not buy into the worthiness of a reasoning 
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curriculum, they are less likely to devote the valued classroom time and attention 

necessary time to its full implementation. 

Given the importance of teacher understanding (Alexander et al., 1987) and with 

respect to classroom time limitations (Baron, 1984; Cuban, 1984), feasibility appears to 

lie in helping teachers to understand the importance of reasoning and teaching them how 

to effectively include reasoning in their current classroom practices (Baron, 1984; Bloom, 

Englehart, Furst, Hill & Kratwhol, 1956; Gallagher & Aschner, 1963; Guildford, 1956; 

Sanders, 1966). Some possibilities suggested by the literature include the use of tutorial 

methods, thinking assignments (Baron, 1994) classroom debates, structured problem 

solving, small group discussions (Hudgins & Edelman, 1986), and questioning (Bloom, 

et al., 1956; Gallagher & Aschner, 1963; Guildford, 1956; Sanders, 1966) as viable ways 

to include reasoning in the curriculum. 

It has been said that questions are the most commonly used teaching technique in 

the classroom (Ellis, 1993). A study by Levin and Long (1981) found that teachers ask as 

many as 300 questions per day in the average classroom. Since questions are already 

abundant in the average classroom (Wease, 1976), questioning is an ideal tool for 

teaching and improving student reasoning. 

A review of the literature points to numerous studies that address the correlational 

relationships that exist between questioning and reasoning (Bloom, et al., 1956; 

Gallagher & Aschner, 1963; Guildford, 1956; Sanders, 1966). These studies revealed 

that when teachers are trained in systematic questioning techniques, student responses are 
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of a higher level than the traditional lower level responses exhibited in most classrooms 

(Gallagher & Aschner, 1963; King, 1995; Wease, 1976; Wilen & Clegg, 1986). 

Although research indicates that most school teachers are poor questioners 

(Baron, 1985), there has been little research in this area in early childhood programs. The 

objective of this research is to determine generalizability of the available teacher 

questioning research to the preschool classroom. Specifically, are preschool teachers' 

questioning techniques parallel to that of elementary school teachers' tendency to ask 

predominately lower-level questions? Does teacher training in questioning skills and 

reasoning affect the quality of questions asked in the early childhood programs? As a 

result of this training, do preschool teachers ask more questions that require higher level 

thinking skills than factual questions? 
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LITERATURE REVIEW 

Reasoning can be defined simplistically as the analysis of information for the 

purpose of a decision or conclusion (Nickerson, 1986). Looking closely at this definition, 

once can distinguish three critical elements. First, reasoning begins with the reasoner's 

identification of hesitancy or doubt (Baron, 1993). Upon identification. Baron contends 

that the reasoner seeks to resolve the hesitancy or doubt and form a conclusion. 

Therefore, our simplistic definition of reasoning could be further described as a three-step 

process: identification, analysis and decision. 

While this definition of reasoning provides a foundation to build upon, reasoning 

is far more complex than our simple three-step process. Effective reasoning requires that 

reasoners are as objective as possible and equally consider all possible outcomes (Baron, 

Baron, Barber & Hoekseman, 1990). However, the reality is that human nature makes 

this difficult because much of human actions and beliefs are goal oriented or goal driven 

(Evans, Over & Manktelow, 1993). These innate goal-oriented tendencies naturally carry 

over into the reasoning processes. As a result, our definition of reasoning is tempered by 

the unique human ability to select the most beneficial or self-serving option (Baron et al., 

1990). It is the addition of this element that demands we broaden our definition of 

reasoning. 
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Types of Reasoning 

According to Baron (1994), there are four different types of reasoning: analogical, 

inductive, deductive and problem solving. 

Analogical Reasoning. 

In order to understand analogical reasoning, we must first understand its origin--

the analogy. An analogy is a comparison of two objects while noting both commonalties 

and differences that exists between the two objects (Baron, 1994). A classical analogy 

format is generally viewed as A:B::C:D (Goswami, 1991). For example [Book: Read:: 

Audiotape: Listen]. 

Comparatively, analogical reasoning is the analogy of two or more situations or 

problems (Baron, 1994). When engaging in analogous reasoning, one does so by 

comparing an impending problem with past experiences (Holyoak, Junn and Billman, 

1984). For example: [study: good grades:: not studying: XXXX], 

For further clarity, Holyoak et al. (1984) help to define analogous reasoning by 

labeling the past experiences as the "base problem" and the impending problem, as the 

"target problem" (p. 2043). Thus, in the example [study: good grades:: not studying: 

XXXX]., the [study: good grades] portion of the analogy would be the base problem and 

the [not studying: XXXX] portion of our analogy would be the target problem. Building 

on the terminology of Holyoak et al. terminology, the classical analogy format (A:B :: 

C:D) can be revised as follows - ProblemB:SolutionB::ProblemT:SolutionT (Goswami, 

1991, p. 3). 
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Theoretically, analogical reasoning is comprised of four sequential steps; 

encoding, inference, mapping, and solution (White & Caropreso, 1989). A reasoner must 

initially encode or identify the elements of the analogy. Once the elements are salient, 

the reasoner infers commonalties between the elements of the base problem and the target 

problem (Baron, 1994; White & Caropreso, 1989). This implies that the reasoner must 

be able to adequately retrieve and apply vahd base problem schema (Chen, Sanchez & 

Campbell, 1997). After the reasoner maps or makes a connection between the base and 

target problem, a solution is applied (p. 114). 

Inductive Reasoning 

Inductive reasoning involves the detection of similarities between problems 

(Evans, 1984; Tomic and Klauer, 1996). Reasoners engage in a longitudinal process to 

solve impending problems. The longitudinal process involves a comparison of impending 

problems with empirical evidence or historically similar problems and their outcomes 

(Tomic and Klauer, 1996). Specifically, the reasoner rehes on the generahzability of 

historically similar situations to a current problem (Evans, 1984). 

Since the reasoner is comparing empirical evidence to past situations, inductive 

reasoning is generally described in the literature as a bottom-up process indicating a 

move from specific situations to broader situations (Klauer, 1996; Wagner and Penner, 

1984). Typically, the reasoner observes and notes the outcome of individual problems 

over time, searches for a pattern and makes generalizations to all similar problems. In 

order to do this successfully, the reasoner must be able surmise that enough similarities 

exists between points of observations and the general rule (Wagner & Penner, 1984). 
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For example, a toddler who is being toilet trained has gone an entire week without 

soiling his clothing during the school day. The following Monday, the child constantly 

has accidents. The child gets back on track and does not have any accidents the rest of 

the week. For several weeks, the pattern continues. Every Monday morning the child 

consistently soils his clothing at school. By Tuesday, the child is able to go without 

soiling his clothing. The teacher inductively reasons that the child's parents are not 

supporting toilet training efforts at home on weekends, hi this example, the teacher 

observed the specific behavior or the child's toilet training behavior. The teacher notes a 

pattern. Finally, the teacher inductively reasons to a hypothesis or theory that explains 

the situation. 

Given that the goal of inductive reasoning is to derive a solution from 

generalization established over time (Klauer, 1996; Wagner and Penner, 1984), inductive 

reasoning requires the retrieval and activation of appropriate schema (Tomic, 1995). 

However, research indicates that human memory is fallible (Schwartz and Reisberg, 

1991). Therefore, it is arguable that reasoning by induction is thereby relatively fallible as 

a result (Wagner and Penner, 1984). 

Deductive Reasoning 

Like inductive reasoning, deductive reasoning entails unitizing the known to 

surmise the unknown (Holland, Holyoak, Nisbett, & Thagard, 1993). However, 

deductive reasoning differs from inductive reasoning in the direction it takes. Deductive 

reasoning is a top-down process (Klauer, 1996; Wagner and Penner, 1984). Meaning, it 

begins with a known hypothesis, fact, premise or law (Holland et al., 1993). Once the 
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reasoner has this known concept in mind, the reasoner compares empirical evidence to 

the known fact to test the hypothesis. Finally, the reasoner accepts or rejects the 

hypothesis as the solution to the problem at hand based on the aligrmient of the known 

fact with the empirical data. 

As with inductive reasoning, deductive reasoning relies upon the systematic use 

of schema. Specifically, deductive reasoning demands the linkage of current 

observations to a known fact, "existing knowledge" (Shickedanz, Shickedanz, Hansen, & 

Forysth, 1993, p.62) or schema (Baron et al, 1990). Accordingly, the ability to reason 

deductively is proportionate to the amount of schema the reasoner has about the problem 

at hand (Holland et al, 1993). 

For example, an early childhood teacher knows from her recent college class that 

children usually begin to walk by fifteen months of age. Though some children may 

walk sooner, fifteen months of age is a guide for a normal range of development. After 

the class, the teacher realizes that a child in her class is twenty-six months of age and has 

not begun to walk. The teacher deductively reasons from a known fact (the age children 

normally begin to walk) to a specific case (the child in her class). Her hypothesis is that 

the child may be developmentally delayed. As a result, she encourages the child's 

parents to take the child to her family doctor for a professional opinion. The educator's 

schema was important to the deductive process. 
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Problem Solving 

Problem solving is similar to analogical, inductive and deductive reasoning as a 

result of its reliance upon schema (Baron et al, 1990; Schickedanz et al, 1993). Despite 

the fact that problem solving begins as early as infancy (Schickedanz et al., 1993), one's 

ability to problem solve effectively is honed with experience due to this reliance upon 

schema (Baron, 1994). To problem solve effectively one must have an adequate 

accumulation of knowledge to build upon. 

One significant difference between problem solving and the other types of 

reasoning discussed thus far is that problem solving allows for only one solution (Baron, 

1994). Moreover, the process of problem solving may be more structured. Baron 

indicates that there are specific and sequential steps to problem solving: focus on the 

problem, delineate how to solve the problem, facilitate the plan and compare the solution 

to the original problem. 

Within the framework provided, there are three types of problem solving: trial and 

error, hill climbing and means-end (Baron, 1994). In trial and error. Baron defines trials 

as possibilities and errors as rejected possibilities. Hill climbing is problem solving to 

attain a specific goal. The reasoner evaluates his problem solving skills by how close it 

brings the reasoner to the goal. Finally, a means end is knowledge of what specific steps 

are required to attain a goal. Reasoning is aligned with the direct path to the end goal. 
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Good Reasoning 

Within the types of reasoning outlined: analogical, inductive, deductive and 

problem solving, there are two common descriptors —human desire and schema. Human 

desire for the attainment of goals is a decisive factor and a primary purpose of much of 

human reasoning (Baron, 1994). The secondary descriptor is the reliance upon schema 

(Shickedanz et al, 1993; Tomic and Klauer, 1996). It is because of humanistic, self-

serving desire and the reliance upon arguably faulty schema that much of human 

reasoning becomes muddled and good reasoning becomes more difficult to define. 

In order to better understand good reasoning, it would be advantageous to first 

identify factors that encumber good reasoning (Evans, 1984). One factor that must be 

considered is bias. Evans defines a bias as a systematic error made during any phase of 

the reasoning process. Inasmuch as good reasoning is goal directed, it is easy for the 

reasoning process to become tainted by biases (Evans, 1989). The critical point to biases 

is an awareness that all reasoners, adults and children alike, reason with bias (Baron et 

al., 1993). 

One type of bias that impedes reasoning from its inception is anchoring 

(Christensen & Elstein, 1991; Evans & Perry, 1995). Anchoring is improperly cleaving to 

a previous decision. The reasoner ineffectively generahzes success or the attainment of a 

desired outcome in a previous reasoning situation to all similar reasoning situations to 

follow. For example, if a reasoner comes to the conclusion that increased speed when 

faced with a yellow traffic light prevented the necessity to wait, the reasoner may anchor 

all future situations with this information prior to making a similar decision. Thus 
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anchoring will take place regardless of the risk due to the variety or degrees of unsafe 

circumstances. 

Biases during the search process often unduly influence search time (Baron et al, 

1990). These biases cause good reasoning to be preempted as a result of myopic human 

desire (Baron, 1984). Since a good search involves an investment of time, perceived 

rewards of the reasoning process may be delayed; consequently, the reasoner may opt for 

an immediate reward rather than the possibility of future payoffs. Baron states that this 

impetuous behavior is one of the more common types of reasoning biases. With 

impulsive reasoning, the reasoner forgoes good reasoning for immediate gratification 

(Baron, 1984). 

While the types of biases listed thus far are primarily a direct result of the human 

desire for self-serving gratification (Baron, 1984; Baron et al, 1990; Christensen & 

Elstein, 1991; Evans & Perry, 1995) there are other tenets of poor reasoning as well. 

Some examples are attitudinal impediments, knowledge deficits, inability to multiplex 

(Nickerson, 1986), and faulty memory (Schwartz & Reisberg, 1991). Of these, memory 

is of primary concern. The basis of most reasoning necessitates the use of memory 

(Schwartz & Reisberg, 1991). For without memory, the reasoner may not be able to 

reference schema and apply this information to new and appropriate situations. 

Baron (1984) postulates that there is no unmitigated definition of good reasoning. 

As a result of this subjectivism, the literature is replete with theories of how good 

reasoning should be defined. Fortunately, upon close examination of these theories, 

similarities emerge. It is through a synthesis of these similarities that a practical 
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description of good reasoning can be derived. Good reasoning is objective (Perkins, Jay, 

& Tishman, 1993), thorough (Baron, 1984; Perkins et al. 1993), prudent (Baron, 1984), 

and rational (Evans et al., 1993). 

Objective 

According to Perkins et al. (1993) good reasoning is objective as a result of 

inclination, sensitivity and ability. Beginning with inclination, the researchers describe 

how these three facets of the reasoning process coalesce to form objective reasoning. 

First, Perkins et al. make clear that reasoners must have an inclination to be objective as 

possible. Secondarily, reasoners must be sensitive to biases. Finally, objectivity requires 

the reasoner to have the ability or willpower to accept the overall best decision regardless 

of human desire to engage in justification of a desired outcome. 

Thorough 

Good reasoning demands a thorough consideration of all relevant information 

rather than consideration of only preferred information (Baron, 1984; Perkins et al. 

1993). While it may be tempting to consider only information that supports a preferred 

outcome (Baron, 1986), good reasoning is differentiated from this more self-serving type 

of thinking because the reasoner contentiously, thoroughly and systematically considers 

all pertinent information from the beginning of the reasoning process (Means & Voss, 

1996). Definitively, exclusively entertaining information that supports a preconceived 

decision is not really reasoning but a time consuming rationalization of a decision already 

made (Baron, 1985). 
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Prudent 

As previously stated, reasoning typically begins with doubt (Baron, 1984). The 

search process used to dispel this doubt can help in identif3^ng good reasoning. A 

prudent search is one that is flexible and insightful (Perkins et al., 1993). In addition, the 

search process is one in which the reasoner is an active participant rather than a passive 

analyzer of casual information (Baron et al, 1990). 

As tempting as it may be for reasoners to judge the quality of their reasoning 

based on their level of satisfaction with outcome (Baron, 1994), a competent reasoner 

must understand that the process is more important than the product. Since humans are 

typically goal oriented and are usually gratified when they obtain a specific goal, good 

reasoners must be careful not to equate positive or desired outcomes with good reasoning 

(Baron, 1984). Good reasoners simultaneously focus on their goals while embracing the 

effort and commitment required of good reasoning (Perkins et al., 1993). It is the effort 

and knowledge gained from the reasoning process rather than satisfaction with outcome 

that will be of most benefit in future quandaries (Means & Voss, 1996). 

Rational 

There are two ways to search for information while reasoning: Rationalityi and 

Rationality2 (Evans et al., 1993). With Rationalityi, the reasoner deliberates on a 

problem while scrutinizing all readily available information for relevance. The amount of 

time invested is less than that spent using Rationality2 where the reasoner makes a 

decision over time considering information as it comes available. In either type, the 

reasoner must be thorough and consider all relevant information (Baron, 1984). 
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Considering the significance of search in reasoning, the reasoner must be aware of 

the amount of time spent on its execution (Baron et al., 1990). As with the definition of 

good reasoning, the amount of time that should be exhausted on the search process is 

subjective (Baron, 1984); however, the amount of time spent should be commensurate 

with the importance of the problem (Baron, 1994). For example, a reasoner would not 

spend the same amount of search time choosing a candy bar, as one would spend 

deciding the best stock to purchase. Good reasoners invest a rational amount of time in 

the search process. 

Maturation and cognitive development are also undeniably essential to good 

reasoning (Perkins et al., 1993); nonetheless, they do not totally account for good 

reasoning. Knowledge, schema and retrieval are rudimentary in good reasoning as well 

(Means and Voss, 1996). Inadequacy of any of these elements may result in poor 

reasoning (Means and Voss, 1996) or fluctuation in quality of reasoning (Baron, 1984). 

Principally, an individual may reason well in familiar situations but reason poorly in 

others. 
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Teaching Reasoning 

Chen et al. (1997) found that primitive signs of reasoning are evident as early as 

infancy; however, it is not until adolescence that children have the ability to reason 

systematically, consistently and effectively (Inhelder & Piaget, 1969). Maturation and a 

lifetime of experiences support the adolescent's ability to reach the formal operations 

stage of reasoning (Schickedanz et al., 1993). According to Inhelder and Piaget, human 

reasoning is undeniably fragile and unreliable prior to this time. 

If research indicates that reasoning develops with maturation and experience (Chen et 

al., 1997; Inhelder & Piaget, 1969) and its potential is limited (Nickerson, 1986), it is 

questionable whether the teaching of reasoning is even necessary. Arguably, humans 

will, one day, learn to reason despite exposure or the lack of exposure to specific 

reasoning instruction. But as previously established, this is not the case (Cuban, 1984). 

Moreover, not only does it appear unlikely that Americans reach their full reasoning 

potential, it appears that the American classroom experience considerably hinders human 

reasoning potential (Baron, 1984; Cuban, 1984). 

The average American classroom can be described as teacher-centered (Baron, 1984; 

Cuban, 1984; Shore, 1992). In teacher-centered classrooms, the teacher is likened to a 

fountain of knowledge and students to vessels passively waiting to be filled with 

knowledge. Baron (1984) maintains that teacher-centered classrooms focus on skills, 

repetition and factual learning and do little to influence reasoning positively. Contrary to 

what most teachers believe, teachers in this type of classroom reinforce lower level 

thinking and thereby produce poor reasoners (Baron, 1984). 
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According to Piaget (as cited Elkind, 1989): 

The principle goal of education is to create men [people] who are capable of 

doing new things, not simply repeating what other generations have done—men 

[people] who are creative, inventive and discoverers. The second goal of 

education is to form minds that can be critical, can verify, and not accept 

everything that is offered. The great danger today is of slogans, collective 

opinions, and ready-made trends of thought. We have to be able to resist them 

individually, to criticize, and to distinguish between what is proven and what is 

not. So we need pupils who are active, who learn early to find out by themselves, 

partly by their own spontaneous activity and partly through materials we set up 

for them; we learn early to tell what is verifiable and what is simply the first idea 

to come to them (p. 115). 

Teachers can begin to achieve Piaget's (1969) goal for education through the 

empowerment of students and the creation of a more student-centered classroom where 

students have some responsibility for their learning (Shore, 1992). One of the key 

principles of student-centered classrooms is their generative nature (Moll & Greenberg, 

1990; Shore, 1992). Generative classrooms begin with the student's interests, culture, 

values and community. As a result, learning becomes something that is real and relevant 

to student lives (Bredekamp & Copple, 1997) 

Another contributing factor that leads to lower level thinking that is attributable to 

the American education system is the low expectations of many teachers (Lee & Porter, 

1990). Lee and Porter describe this stereotypical view of students reasoning abilities as 
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"bounded rationality". A direct consequence of bounded rationality is that teachers 

maintain instruction at a very low level and teach down to what they perceive students 

can achieve rather than challenging them to higher levels of reasoning (Lee & Porter, 

1990). Subsequently, students are afforded little exposure to more complex types of 

thinking. 

Vygotsky's (1978) zone of proximal development theory can be used to alleviate 

bounded rationahty (Bodrova & Long, 1996). According to Vygotsky each child has a 

zone of proximal development that ranges from what a child can accomplish alone or 

without assistance to what a child can accomplish successfully with assistance. Through 

scaffolding (Vygotsky, 1978) or assistance provided by adult or peer, children are able to 

function at a higher level within their zone of proximal development. As students 

become more competent with the task, the level of assistance is proportionately 

withdrawn. 

In order to redress these wrongs of the American education system—teacher 

centeredness (Baron, 1984; Cuban, 1984; Shore, 1992) and bounded rationality (Lee & 

Porter, 1990), teacher training is a practical starting place (Alexander et al. 1987). 

According to these researchers, there is a significant difference among student 

performances of reasoning tasks when their teachers receive training in reasoning 

theories. Through training, teachers become aware of the benefits of a less bounded 

rationality and a more student-centered approach. 

The literature provides many theories for the teaching of reasoning. These 

theories fluctuate from the teaching of specific reasoning skills to having reasoning 
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inextricably intertwined within core subject matter (Baron, 1994). Since early childhood 

education advocates an integrated curriculum (Bredekamp & Rosegrant, 1992), this paper 

focuses on the benefits of including reasoning into the current subject matter and 

classroom practices. 

From the student perspective, the teaching of reasoning during only an allocated 

time of the day may give students the erroneous impression that reasoning only occurs 

during that time (Swartz, 1991). In essence, there is a danger of students contextualizing 

reasoning to that allocated time of the day, specific context or specific environment 

(Okagaki & Sternberg, 1990). 

Considering longitudinal effects, the teaching of reasoning as a separate subject 

lacks transference (Perkins & Salmon, 1988). Perkins and Salomon define transference 

as the successful application of knowledge or skills gained in one situation to new and 

appropriate situations. There are two types of transference: "low road" and "high road" 

(Perkins & Salomon, 1988, p. 25). 

The level of knowledge required helps distinguish low road and high road 

transference (Perkins & Salomon, 1988). Low road transference begins with the 

application of habitual knowledge to new situations. No new knowledge is gained 

through use of low road transference. It is simple a reproduction of previously learned 

information (Hyman, 1979). By contrast, Perkins and Salomon describe high road 

transference as requiring more mental effort and the search of applicable schema to apply 

in a new situation. The researchers provide the example of students taking a chemistry 

course for the first time habitually opening the textbook and beginning to read. Although 
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students know little about chemistry and may have little comprehension of the words on 

the page, low road transference of learning is exhibited through the act of attempting to 

read the words on the page. High road transference may take place after the students 

have enough knowledge to comprehend and apply the words being read on the page. 

Since transference is the primary goal of education (Perkins & Salomon, 1988), so 

too should be the goal of teaching reasoning. Although some reasoning research 

indicates that transference of reasoning skills may not always take place after extended 

periods of time (Tomic, 1995), Okagki and Sternberg (1990) argue that transference is 

often sabotaged by context. Essentially, transference of reasoning is hampered when 

skills are too "local" (p. 25) to transfer from the classroom to societal situations or to 

transfer from psychology class to history class (Perkins & Salomon, 1988). To 

circumvent this problem, teachers should provide reasoning instruction that is general 

rather than specific (Baron et al, 1990). By teaching reasoning as an inextricably 

intertwined part of core subject matter (Baron, 1994), reasoning becomes less 

contextualized and more readily lends itself to transference (Okagaki & Sternberg, 1990). 
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Teaching Reasoning Through Questioning 

Many researchers (Gallagher & Aschner, 1963; King, 1995; Wease, 1976; Wilen 

& Clegg, 1986) have reviewed the Hterature on questioning and reasoning to determine if 

one can conclude a direct correlation exists between the level of teacher questioning and 

the level of student thinking or reasoning in response. Gallagher and Aschner (1963), 

King (1995), Wease (1976), and Wilen and Clegg (1986) all posit that the types of 

questions a teacher proffers results in specific levels of reasoning in response. 

A brief historical reflection provides insight into contemporary beliefs of the 

correlational relationship between questioning and reasoning. From 1912 to the 1950's, 

questioning research focused on classroom discourse or the types and amounts of 

questions being asked in the classroom (Wilen, 1984). During this time, researchers 

discovered that two-thirds of teachers' questions were factual (Galloway & Mickelson, 

1973; Wilen, 1984). 

1950's-1960's 

Historical events such as Brown versus the Board of Education of Topeka, Kansas 

in 1954, Rudolph Flesch's pubhcation of Why Johnny Can't Read in 1955, and the 

launching of sputnik in 1957 sparked an interest within the Federal Government to 

drastically improve America's education system (Wilen, 1984). America was in the 

midst of an educational reformation. Thus, the questioning research of the 1950's and 

1960's followed suit by focusing on questioning systems aimed at helping teachers vary 

the types of questions they asked and thereby improving educational outcomes and levels 

of student reasoning (Wilen, 1984). 
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The most central characteristic of the questioning research of the 1950's and 

1960's was the surge of taxonomies of thought. Some notable taxonomies developed 

during this time were Guilford's structure of intellect (1956), Bloom et al.'s taxonomy of 

educational objectives (1956), Gallagher and Aschner's system of questions (1963) and 

Sanders' taxonomy of questions (1966). Each of these studies maintained that by 

outlining levels of thought and providing corresponding questions to trigger those 

specific levels of thought, teachers could simply target their questions at specific levels of 

thinking and thereby improve student reasoning. 

Guilford's Structure of Intellect 

Asserting that intelligence is greater than a single entity, Guilford (1956) 

developed a Structure of Intellect (SOI) to identify the numerous aspects of intelligence. 

SOI is divided into 3 dimensions: contents, products and operations. Each of these three 

dimensions encompasses four to six different categories. This structure accounts for 150 

specific and independent elements of intelligence. 

According to Guilford's (1956) framework, the operations dimension of the SOI 

identifies types of thinking. Guilford emphasized that thinking could be classified as 

cognitive, memory, divergent production, convergent production or evaluative. Cognitive 

describes factual information gained through sensory input. For example, "What color is 

this car?" Memory requires a simple recall of previously learned information. "What 

happens when you put the toast in the toaster?" Divergent productions require the child 

to pull together many pieces of information to produce an informed answer. There is 

generally more than one possible solution to the question. "How can we get the truck to 
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the other side of the sandbox?" As with divergent productions, convergent productions 

require the child to deal with multiple pieces of information. However, convergent 

questions seek one correct solution. "How do we take good care of our pet?" Evaluation 

is an informed justification or opinion. It requires a deep understanding of the subject 

matter at hand. "Where do you think would be a good place to keep the class hamster? 

Why?" 

Bloom's Taxonomy of Educational Objectives 

One the most highly cited studies in the field of education is the Bloom et al. 

study of 1956 (Morgan & Saxton, 1991). Bloom's Taxonomy of Educational Objectives 

outlines six levels of cognitive function; knowledge, comprehension, application, 

analysis, synthesis, and evaluation. With each level of Bloom's (1956) taxonomy 

cognitive demands increase. At the knowledge level of the taxonomy is a recall of 

factual information. This is similar to Guilford's (1956) cognition level. Comprehension 

requires the child to utilize knowledge in ways such as predicting or interpreting. "How 

many jellybeans do you think are in this jar?" The apphcation level requires children to 

utilize information in a new context. "Can you draw me a picture of how we should plant 

our garden?" Analysis requires children to demonstrate an understanding of the intricate 

parts of knowledge. "How can we sort these toys?" At the synthesis level, children must 

pull fragmented bits of knowledge together to demonstrate an understanding of a new 

concept. "Can you plan a healthy meal for your family that has all the necessary 

nutritional components?" Bloom et al. (1956) definition of evaluative level is much the 

same as defined by Guilford. 
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Bloom et al. (1956) intentionally chose the word taxonomy as it aptly describes a 

system of cumulative hierarchy. Each level of Bloom's Taxonomy is inclusive of all 

preceding levels. For example, the analysis level requires knov^ledge, comprehension 

and application in addition to analysis. 

Gallagher and Aschner System of Questions 

In 1963 Gallagher and Aschner revisited the Guilford Structure of Intellect 

(1956). Simplifjdng the Guilford's cube of intellect into five types of questions 

(Ozgener, 1970; Wease, 1976). Cognitive memory questions require simple recall of 

information already taught. This category is a combination of the cognitive and memory 

categories of Guilford's Structure of Intellect. Convergent questions call for one best or 

one right answer. These questions usually require translation, association, explanation or 

conclusions. Divergent questions have no right or best answer. They require a creative 

response. Divergent question usually begin with how or why. And finally, evaluative 

questions require values, choices or judgments 

Gallagher and Aschner (1963) hoped to encompass all types of questions that are 

evident in an average classroom with these four major categories of questions and the 

addition of a fifth category-routine questions. Routine questions are said to be questions 

that do not require thinking but imitation (Ozgener, 1970; Wease, 1976). This 

classification of questions was designed to make the coding of classroom questions 

during research more simplified (Wease, 1976). 
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Sanders' Taxonomy of Questions 

Sanders (1966) transformed Bloom's Taxonomy of Educational Objectives (1956) 

into a taxonomy of questions. Sanders believed that a taxonomy of questions would 

provide teachers with a tool to gauge their current teaching practices. By comparing their 

current teaching practices with that of taxonomy of questions, teachers could determine if 

they were too reliant upon some types of questions while neglecting others. As with 

Bloom's Taxonomy, Sander's Taxonomy of questions is cumulative (Sanders, 1966; 

Wease, 1976). 

A close examination of each system outlined in this text reveals both the strengths 

and weakness. However, Sanders (1966) argues that one taxonomy or system is not 

necessarily superior to another and should not be viewed as such. The purpose of any 

taxonomy should be to guide teachers through an effective evaluation of their questioning 

techniques. 

1970's to Present 

The 1970's brought about a wealth of process-product research (Wilen, 1984). In 

research aimed at determining if teachers' levels of questions did in fact correspond to the 

level of student responses, researchers began to categorize questions as either lower-level 

questions or higher-level questions (Klinzing, Klinzing-Eurich & Tisher, 1985). 

Lamb (1976) and Rosenshine (1976) concluded that higher-level questions did in 

fact cultivate higher-level student responses. However, Winne (1979) reviewed the 

literature on questioning to determine the effects of higher-level questions on student 

achievement. After reviewing 18 studies, Winne concluded that there was no consistent 
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relationship between higher-level questions and student achievement. In 1980, Mills, 

Rice, Berliner and Rousseau examined the correlation between teachers' level of 

questioning and students' level of response. They could not firmly conclude such a 

correlation. 

Questioning Winne's study (1979), Redfield and Rouseeau (1981) revisited the 

literature reviewed by Winne in addition to a study conducted after the Winne study. 

Redfield and Rouseeau found that teachers' level of questioning does in fact correlate to 

student achievement. However, teacher training and program implementation are critical 

factors in this correlation. 

Referring to it as "cognitive correspondence", Dillon (1982, p. 540) concluded 

that teachers' level of questioning did not correlate with student responses. However, as 

pointed out by Harms, Woolver & Brice (1989), the Dillon study revealed a lack of 

correlation because some students' responses were at a higher level than the question 

posed to them. Dillon warns that it is faulty practice to presume cognitive 

correspondence between teacher questions and student responses. Teachers must be 

knowledgeable about cognitive correspondence or the lack thereof It is this 

understanding that helps teachers to teach students about cognitive correspondence and 

what constitutes an acceptable level of response. 

The literature provides numerous reasons for the inability to conclude 

emphatically that a correlation exists between the level of teacher questions and the level 

of student responses (Bradtmeuler & Eagan, 1983; Gall, 1984; Klinzing et al., 1985; 

Morgan & Saxon, 1991; Winne, 1979). Klinzing et al. (1985) and Winne (1979) blame 
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questionable methodology. Pointing to the small number of studies, these researchers 

believe that unrelated studies are often compared. Upon closer examination of the studies 

presented here, this appears to be the case. Much of the literature compares these notable 

process-product studies, yet these studies examine two different phenomena: teacher 

questioning as it relates to level of student responses (Dillon, 1982; Lamb, 1976; Mill et 

al, 1980; Rosenshine, 1976) and teacher questioning as it relates to student achievement 

(Redfield and Rouseeau, 1981; Winne, 1979). 

Gall (1984) finds another issue of questionable methodology. Gall attributes a 

lack of correlation to the researchers' comparison of different samples. For example, the 

Rosenshine's (1976) sample was that of students of low socioeconomic status; however, 

the Redfield and Rosseau's (1981) sample focused on students from a more common 

classroom distribution. 

Another culprit of this inconclusiveness are the students themselves (Bradtmeuler 

& Eagan, 1983). Through years of conditioning, students become passively receptive 

learners and must be trained how to become expressive, active learners (Morgan & 

Saxon, 1991; Shore, 1992). In fact, a study by Hargreaves (1984) revealed that students 

often coerce teachers into asking lower-level questions. By being unresponsive or 

unwilling participants, students force teachers to lower their level of questioning to 

accommodate student desires for lower-level and conceivably easier questions (Shore, 

1992). According to Bradtmeuler and Eagan, researchers would need to hold the student 

variable in every research study constant to conclude a true correlation exists. 
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Finally, untrained teachers are blamed for a lack of correlation. While it can be 

assumed that questions cause some level of thinking, teachers are not cognizant of the 

types and effects of different levels of questioning (Morgan & Saxton, 1991). Research 

indicates that when there is a systematic use of questioning, there is also a higher 

correlation of student response (Cassidy, 1989; Fillippone, 1998; Gall, 1984; Morgan & 

Saxton, 1991; Otto & Schuck, 1983; Schuck, 1985). This correlation is a result of 

teachers conscientiously guiding students through the levels of questions (Otto & Schuck, 

1983). 

Rather than attempting to prove an unquestionable cause and effect relationship 

between questioning and reasoning, it is more sensible to aim at the understanding of 

congruence (Ozgener, 1970). According to Charles (1995), 

Educators would like to be able to speak with certainty about cause-effect 

relationships in education. And to a limited extent they can do so. But for the 

most part, education is too chaotic to be easily explainable in terms of cause and 

effect. Therefore, we rely on correlational evidence for much of our knowledge 

about education and the conditions under which it flourishes (p. 196). 

If teachers are trained in the levels and purposes of questions, they are more apt to 

receive answers that are in congruence with the level of question posed (Dontonio, & 

Paradise , 1988; Ozegener, 1970). Theoretically, training would help teachers to become 

skillfully attuned to the level of their questions as well as the level of student responses 

rather than blindly assuming higher level questions demand higher level responses 

(Dillon, 1982; Ozegener, 1970). 
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Why Aren't Teachers Asking The Right Questions? 

Questions are so inherent to the average classroom (Wilen and Clegg, 1986) that 

teachers should be described as professional question makers (Gall, 1984). However, 

despite research that indicates teacher questioning is influential in student reasoning 

(Bloom et al., 1956; Gallagher & Aschner, 1963; Guildford, 1956; Sanders, 1966), 

further research reveals that teachers are still poor questioners (Wilen, 1991). Teachers 

often fail to see questions for their educative potential (Morgan & Saxton, 1991) 

Broadly speaking, questions generally serve two purposes in the classroom: 

diagnostic and instructional (Pate & Bremer, 1967; Wilen, 1991). Diagnostic questions 

are often used to assess student learning; whereas, instructional questions are used as a 

tool to further advance student learning (Pate & Bremer, 1967; Wilen, 1991). Pate and 

Bremer (1967) surveyed 190 elementary school teachers and found that teachers more 

often than not give preferentiality to diagnostic type questions. Specifically, the 

respondents indicated that the primary purpose of questions should be to measure teacher 

effectiveness. Students' recall of factual information was viewed as a strong indicator of 

learning. Classroom teachers also relegated questions to trivial roles in the classroom 

such as the gaining of student attention or assurance of disciplinary compliance (Guthrie, 

1983). Only ten percent of the respondents recognized the potential to promote thinking 

through questioning (Pate and Bremer, 1967, p. 100). 

As an instructional tool, questions require more than a recall of prior learning. 

Instructional questions are carefully designed to require children to apply knowledge or 

engage in higher-level thinking (Pate & Brermer, 1967; Wilen, 1991). Through the use of 
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questions, teachers can increase the amount of reasoning that takes place in their 

classrooms (Fairbaim 1987; Fillipone 1998; Savage, 1998). 

Research indicates that most teachers do not see questions as anything more than 

diagnostic tools (Bradtmueller & Egan, 1983; Filippone, 1998; Hargie, 1978; Pate and 

Bremer, 1967). Some reasons for this enigma are that teacher's are commonly (a) 

unfamiliar with the many classifications of questions, (b) unaware of the concept of 

cognitive correspondence, (c) constrained by standardized test, (d) inattentive to student 

schema, and (e) unskilled in effective questioning techniques. 

Unfamiliarity With The Many Classification Questions 

There are essentially three ways to classify questions: (a) cognitive hierarchy-

knowledge to evaluation (Omstein, 1988), (b) sophistication-higher-level or lower-level 

questions (Winne, 1979; Goodwin, Sharp, Cloutier & Diamon, 1983; Omstein, 1988; 

Wilen, 1991), and (c) Structure—open-ended or closed (Hyman ,1979; Farrar, 1984). 

Cognitive Hierarchy 

Cognitive hierarchy quantifies the amount of cognitive demands or reasoning 

each level of a given taxonomy requires (Bloom et al, 1956; Omstein, 1988). Listing the 

levels of the taxonomy in order: knowledge, comprehension, application, analysis, 

synthesis and evaluation, cognitive hierarchy increases with each level. According to 

Bloom et al., the knowledge level is the lowest level of the cognitive hierarchy and 

requires the least amount of cognitive demand or reasoning. Evaluation would be the 

highest level of cognitive hierarchy and demands the highest level of reasoning. Though 
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Bloom's Taxonomy (1956) was used here for illustrative purposes, the notion of 

cognitive hierarchy could be applied to any of the taxonomies discussed in this text. 

Sophistication 

Most commonly, questions are classified as either higher level or lower level 

(Winne, 1979; Goodwin et al., 1983; Omstein, 1988; Wilen, 1991). Lower level 

questions are those that require simple recall of information (Klinzing et al., 1985; 

Orenstein, 1987; Wirme, 1979). In addition, student answers are predictable since there 

is generally only one correct answer (Wilen, 1991). Since, lower-level questions gamer 

only one predictably correct answer, these types of questions do not necessarily require a 

student to reflect in new ways but simply reiterate previously established knowledge 

(Orenstein, 1987). 

It is not to be said that lower-level questioning does not have a rightful place in 

the classroom (Sanders, 1966). Sanders maintains that lower-level question should serve 

as a foundation to later learning. However, to advance questioning to a higher purpose, 

affecting student thinking or reasoning, teachers must use systematic and purposeful 

questioning techniques that include both higher-level and lower-level questions 

(Goodwin et al., 1983). 

Higher-level questions are those that require students to work with information 

that is not evident or in sight (Winne, 1979); further, they require distancing between the 

student and information required to answer the question (Fowell & Lawton, 1992). In 

order to answer higher-level questions, the student must truly understand the concept at 
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hand (Omstein, 1988). Unlike lower level questions, answers for higher-level questions 

are not predictable since there is no one correct answer (Wilen, 1991). 

Higher-level questions open themselves to creative thought are said to force what 

Piaget and Inhelder (1969) defined as disequilibrium. Piaget and Inhelder's theory of 

cognitive development asserts that each time a child is confronted with new information 

they either assimilate or accommodate this new information in their current knowledge 

base. Assimilation is the addition of new information to one's knowledge base without 

changing existing knowledge. However, if new information appears to conflict with the 

child's current knowledge base, the child must somehow accommodate new information. 

Disequilibrium is the state that exists when the child has to either assimilate or 

accommodate new information. Drawing this research back to questioning, one can 

deduce that by posing a higher-level question, children are required to reflect in a new 

way. Children must either assimilate or accommodate this new thinking into their 

schema in order to reach a state of equilibrium. 

Higher-level questions and lower level questions each serve specific purposes 

(Ellis, 1993; Filippone, 1998; Goodwin et al., 1983). Though any taxonomy can be 

divided into lower-level and higher level questions. Bloom's Taxonomy (1956) is used in 

figure 1 to demonstrate the concept. Goodwin et al. outlines the purposes of both lower 

level questions and higher level questions: 

Usually questions at the lower levels are appropriate for: 

1. Evaluating students' preparation and comprehension. 

2. Diagnosing students' strengths and weaknesses. 
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3. Reviewing and/or summarizing content. 

Questions at the higher levels are usually appropriate for: 

1. Encouraging student to think more deeply and critically. 

2. Promoting problem solving. 

3. Encouraging discussions. 

4. Stimulating students to seek information on their own. (p. 9) 

Structure 

Although most teachers refer to open-ended questions as those that cannot be 

answered with a typical yes or no response, Hyman (1979) and Farrar (1984) explain that 

questions cannot be categorized or defined by the length of the response. Open-ended 

questions can better be described as those questions that allow a multitude of possible 

answers rather than one specific, concrete answer. A closed-ended question on the other 

hand usually requires one very predictable answer. Though the teacher may have an idea 

of how students may answer a question, open-ended questions do not allow teachers to 

predict the student's verbatim response. 

Unawareness of the Concept of Cognitive Correspondence 

Cognitive correspondence is a match between the level of question asked and the 

level of response in return (Dillon, 1982). As previously stated, it should not be assumed 

that a higher level question will result in a higher level answer (Sanders, 1966; Dillon, 

1982). Rather, teachers must contentiously ensure that student responses are on the same 

level as the question asked rather than settling for answers that are not cognitively 
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correspondent to the question asked (Sanders, 1966; Dillon, 1982; Bradtmeuler & Eagan, 

1983; Morgan & Saxon, 1991; Shore, 1992). 

The Controlling Ejfect of Standardized Tests 

As more and more schools in the United States succumb to the mandates and 

demands of standardized testing, much of classroom instruction is controlled by these 

tests (Savage, 1998). Savage asserts that critical thinking and reasoning tasks do not lend 

themselves to the typical machine scored standardized tests as a result of the test' 

conventional closed ended nature. 

Another side effect of the increasing popularity of standardized tests is teacher 

reliance upon textbooks (Savage, 1998). As the stakes of standardized testing are raised, 

teachers often apprehensively rely on textbooks for instructional design and control 

because they beUeve this will improve test scores (Morgan & Saxton 1991). However 

upon examination of textbooks questions, research indicates that they are generally 

lower-level questions or questions that require simple recall of facts (Filippone, 1998; 

Wease, 1976). 

Standardized tests also results in more and more classrooms becoming teacher-

centered (Morgan & Saxton, 1991). Roth (1996) and Hargreaves (1984) found that 

teacher-centered classrooms tend to produce more closed-ended and lower-level 

questions than that of student centered classrooms. Since higher-level questions are 

characterized as having more than one possible answer (Omstien, 1987), Hargreaves 

believes that some teachers are threatened by these unconstrained student responses and 

may perceive a loss of control or authority in the classroom. 
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Teachers' Inattentiveness of Student Schema 

Teachers must be aware of the experiences and schemata (Piaget & Inhelder, 

1969) children bring to the classroom and how they impact student responses to questions 

(Bean, 1997). As with any type of learning, student responses to questions are shaped by 

their schemata (Hyun, 1998). Hyun charges that teachers must become more cognizant of 

their students' background knowledge to become better questioners. If there is a 

mismatch between student schema and the classroom, students may not have the requisite 

knowledge necessary to answer questions (Bean, 1997). For instance, an answer that is 

perceived as wrong by a teacher should be carefully analyzed to determine the basis of 

the student's answer. Perhaps the student does not have the appropriate schema for the 

answered expected (Morgan & Saxton, 1991). 

The literature (DepHt, 1988; Heath, 1983; Moll and Greenberg, 1990; Valedes, 

1996) provides some examples of how culture impacts student responses to questions. 

According to Valedes (1996), children of Mexican descent may not be comfortable with 

oral responses to questions. This researcher contends that Mexican American children 

are generally reared not to be disruptive and would prefer to answer questions in a one-

on-one manner. Teachers should not perceive a student's lack of response as not 

knowing the answer, but perhaps as a signal of discomfort with the classroom routine. 

Heath (1983) found that in an African American community classroom questions 

were very different from that of the students' home life. As a result, African American 

children appeared unable to respond to teacher questions. In this study. Heath found 

teachers asked questions whereas African American parents spoke in directive 
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commands. For example, the teachers were found to make statements such as "Why 

don't you see if the big block will work better on the bottom?" whereas an African 

American parents was more likely to say "Use the big block on the bottom." Heath also 

found that teachers asked questions that appeared to be known to everyone or could 

easily be found in books. However, African American parents generally asked questions 

to which they truly did not know the answer. 

As illuminated in the Heath (1983) study, parenting style is also intertwined into 

student schema. There are three distinct parenting styles: authoritarian, permissive and 

authoritative (Baumrind, 1973). Authoritarian parents are generally strict and controlling 

parents. Permissive parents parent with a laissez-faire attitude providing little guidance 

or boundaries. Authoritative parents can be described as a balance between authoritarian 

and permissive; consequently, they are characterized as providing a delicate balance of 

discipline and affection. Building on Piaget and Inhelder's (1969) theory of influential 

schemata, if children do not have experience with classroom type questions in the home, 

students may not have the experience necessary to fully capable of participating in varied 

levels of questioning (Deplit, 1988, p.285). 

While it is impractical to attempt to delineate the cultural differences for all 

students, Hyun (1998) staunchly believes that in order for teachers to become effective 

questioners they must truly know their students and the valuable knowledge they bring to 

the classroom. Moll and Greenberg (1990) refer to this knowledge as the students' funds 

of knowledge. Every child brings a fund of knowledge to the classroom. If teachers tap 

into this fund of knowledge, students are better able to fully participate at a higher-level 



51 

of thinking. An expectation of higher level thinking without the use of student schema 

(Piaget & Inhelder's, 1969) or funds of knowledge is a futile effort (Moll & Greenberg, 

1990). 

According to Beyer and Apple (1998) teachers must attempt to maintain a 

culturally compatible classroom or one that provides experiences comparable to the 

child's home and community (p. 202). Without doing so, teachers may force what Deplit 

(1988) describes as a silenced dialogue or contentious withdrawal by students who do not 

share the same understanding of questioning as the dominant culture. Faced with 

silenced dialogue, teachers may find it beneficial to initially utihze lower-level 

questioning techniques (Hyun, 1998) and scaffold students to a higher-level of 

questioning (Vygtosky, 1978). 

Teachers Unskilled in Effective Questioning Techniques 

Teachers' lack of training in questioning has been cited as a hindrance to quality 

classroom questioning (Otto & Schuck, 1983). While most teachers believe that they are 

effective questioners (Riegle,-1976), research indicates they are not (Hare & Pulliam, 

1980). In fact, most teachers have a tendency to teach their students they way in which 

they themselves were taught (Cuban, 1984). Thus it stands to reason if teachers have 

historically been poor questioners (Wilen, 1991), they have unknowingly modeled poor 

questioning techniques into the future. Without effective teacher training in questioning, 

this cycle will inevitably continue. 
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Poorly Executed Questioning Techniques 

Most teachers utiUze the initiation, reply and evaluation (I.R.E) method of 

questioning (Roth, 1996; Mehan, 1979). This as a succinct technique in which "teachers 

initiate (I) an interaction with a question, a student responds (R) and the teacher evaluates 

(E) the response" (Roth, p.711). Mehan found that this sequence generally continues 

until a teacher gets the preconceived answer that is desired, despite the deterioration of 

the quality of the questioning and classroom interaction along the way. 

In order for teachers to circumvent the poor questioning techniques, they must 

consider the construction and distribution of their questions ahead of time (Fairbrain, 

1987; Goodwin et al., 1983; Morgan & Saxton, 1991). Particularly, when teachers draft 

questions in advance they are more likely to avoid the use of ambiguous, leading, or other 

poorly constructed questions (Fairbrain, 1987). Further, prior planning allows teachers to 

closely monitor and vary the types of questions being asked and capitalize upon their 

instructional potential (Dillon, 1982; Fairbrain, 1987) 

Teachers should plan for an equal distribution of questions throughout the 

classroom (Hurd, 1992; Goodwin et al., 1983; Morgan & Saxon, 1991). According to 

Morgan and Saxton, upon close examination many teachers find that they often favor 

boys over girls, the front of the classroom rather than the back of the classroom, or 

volunteers rather than nonvolunteers. In order to ensure a balance in questioning, 

teachers must systematically analyze their techniques to ensure all children have the 

opportunity to fully participate (Goodwin et al., 1983; Hurd, 1992; Morgan & Saxton, 

1991). 
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Inappropriate Use of Wait Time 

Wait time is most often defined as a "deliberate silence" (Dillon, 1988, p. 162) 

between a teacher's question and a student response. Before examining the significance 

of wait time, a digression to the steps necessary to answer questions is important. There 

are five sequential steps in which a child engages in response to a question (Gall, 1984). 

First, the child must focus and recognize a question has been posed. Next, the child must 

mentally calculate what is being asked and retrieve appropriate schema. Third, the child 

formulates a covert response and fine-tunes the answer mentally. At this point, the child 

may present an oral response. Finally after hearing an oral response, the child may offer 

some self-clarification (p. 42). 

Unfortunately Rowe's (1974) classroom studies revealed that students are 

generally given 1.5 seconds wait-time after teacher questions to perform all of these 

tasks. One possibility for the limited amount of wait time is that most teachers are 

uncomfortable with silence in the classroom because it is perceived to be a waste of 

valuable time (Dillon, 1988; Morgan & Saxton, 1991). This misconception fails to 

realize the time and steps necessary for a child to reply (Gall, 1984). In respect of the 

process students go through to answer a question, it may be best to think of wait time as 

"think-time" (Stahl, 1994). 

There are specific times that teachers should strategically and effectively utilize 

wait-time (Rowe, 1974; Stahl, 1994; Swift, Gooding & Swift, 1983). Among these are 

post teacher question, within student responses, and post-student response (Figure 2). 

Teachers should allow three seconds (Rowe, 1974) of wait time after they pose a question 
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to give students enough time to think through the question (Stahl, 1994). Three seconds 

of silence during student pauses gives the student time to expound upon their answers. In 

addition, three seconds of wait-time post-student answers gives other students time to 

contemplate the submitted answer, to re-think their answers and possibly contribute. 

It has been found that when teachers allow a three-second wait-time (Rowe, 

1974), the benefits are worth the wait. According to Omstien (1988), some of the 

benefits ofwait-time are: 

1. The length of children's response increases 

2. Failures to respond decrease. 

3. Confidence, as reflected in decrease of inflected (questionable tones of voice) 

responses increases. 

4. Incidence of speculative responses increases. 

5. Incidence of pupil-to-pupil (responses) increases. 

6. Incidence of evidence-inference statements increases 

7. Frequency of student questions increases. 

8. Incidence of responses from students rated by teachers as relatively slow 

increases. 

9. The variety or types of behaviors made by students increases (p. 74) 

There is no evidence against the use of an appropriate wait-time of three to five 

seconds (Omstein, 1988). However, extended use ofwait-time time has been said to have 

detrimental effects (Stahl, 1994; Goodwin et al., 1983). Goodwin et al. warns that 
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excessive periods of silence (twenty to thirty seconds) may be intimidating to students 

and possibly result in no student responses. 

Superficial Reinforcement of Answers 

Once students offer an answer to a posed question, teachers must be aware of the 

verbal and nonverbal reinforcement that follows (Morgan & Saxton, 1991). Primarily 

teachers offer superficial reinforcement (i.e. very good) to student responses (Morgan & 

Saxton, 1991). To realize the power (Wease, 1976) and instructional potential (Pate & 

Bremer, 1967; Wilenl991) of questions, teachers must become skillful at scaffolding 

student learning to a higher level when necessary (Bodrova & Long, 1996; Vygotsky, 

1978). 

Rather than parroting traditional teacher responses (Goodwin et al., 1983, p. 15), 

teachers should look for ways to extend student responses and thinking. Through the use 

of probing questions or statements (i.e. how so, tell me more, how did you come to that 

conclusion?) post student answer (Goodwin, et al. 1983; Morgan & Saxon, 1991), 

teachers can ensure students provide a well thought out, cognitively correspondent 

answer (Dillon, 1982; Dontonio, et al, 1988; Ozgener, 1970) to the question proffered. 

These probing questions are asked in a way that causes students to think further or more 

deeply. 

Summarily, Fairbain (1987) suggests that questioning should be viewed as a 

"scientific process" and all teachers can be taught the art of questioning (p. 19). Research 

indicates that there are various ways in which teachers have been effectively trained as 
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productive questioners (Otto & Schuck, 1983; Ryan, 1973; Savage, 1998; Sitko & 

Slemon, 1982). 

Sitko and Slemon (1982) found a coaching technique to be effective. In this 

study, the researchers provided teachers with a module on questioning techniques. After 

reading the module, the teachers were observed by coders who documented classroom 

question and answer sequences. This data was input into a computer and printouts were 

given to the teachers within fifteen minutes. The researchers postulate that training 

manuals without feedback are less than adequate. 

Ryan (1973) found that when teachers used lessons with scripted higher-level 

questions, student reasoning improved. Moreover, student scores on achievement tests 

increased as a result of the higher level questions used. Otto & Schuck (1983) found a 

thirteen-hour training that covered the roles and levels of questions to be effective. This 

training in conjunction with feedback resulted in an increased number of high-level 

questions than that of a control group. 

Savage (1998) found that within eight workshop sessions, teachers could become 

trained to become better questioners. Over the course of these workshops, teachers 

reviewed the types and purposes of questions and were given guided practice on how 

they could incorporate higher-level questions into their current practices. The researcher 

found that teachers who were trained asked more high-level questions than were asked by 

the control group. 

While none of these studies (Otto & Schuck, 1983; Ryan, 1973; Savage, 1998; 

Sitko & Slemon, 1982) were fi-amed in an early childhood setting, they each offer some 
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insight into how the research can impact early childhood practices. Each study had 

similar themes or commonalities. First, prior to any type of training, teachers were found 

to be unsystematic questioners. That is, they were not aware of the use of questions in 

the classroom. Second, teachers can be effectively trained to increase their awareness of 

the levels, uses and potential of questions in the classroom. Wease (1976) sums up these 

three entities-level, use and potential of questions-as the "power" of questions (p. 263) 

Thirdly, each study illuminated the critical importance of feedback or critique during the 

teacher training process. Finally, the use of workshops can be used as a vehicle for 

teacher change. 
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DESIGN AND METHODOLOGY 

Although research indicates that teachers are generally poor questioners (Baron, 

1985), there has been httle research to prove or disprove this theory in early childhood 

education. The objective of this research is to determine the generalizability of 

questioning research to the early childhood. By building upon existent research in other 

fields (Gallagher & Aschner, 1963; King, 1995, Wease, 1976; Wilen & Clegg, 1986), this 

study seeks to contribute to the limited research available to early childhood educators on 

questioning and reasoning. Further, if it is found that early childhood teachers are in fact 

poor questioners, this research seeks to test a curriculum developed to train early 

childhood teachers effectively in the use the (Wease, 1976) and potential (Pate & 

Bremer, 1967; Wilen, 1991) of questions to advance student reasoning. 

Hypotheses: 

1. According to Levin and Long (1981) teachers ask 300 to 400 questions per day. 

There is no statistically significant difference between the number of questions 

other teachers ask (|j,i) and the number of questions early childhood teachers ask 

(|Ll2). 

2. Research indicates that teachers primarily see questions as diagnostic tools rather 

than tools to advance reasoning (Bradtmueller & Egan, 1983; Fillippone, 1988; 

Hargie, 1978; Pate & Bremer, 1967). There is no difference between other 

teachers' propensity to underutilize questions as a tool to advance reasoning (|.ii) 

and early childhood educators underutilization of questions as a tool to advance 

reasoning (|j,2). 
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3. Research indicates that teachers can be trained to be more productive questioners 

(Otto & Schuck, 1983; Ryan, 1973; Savage, 1998; Sitko & Slemon, 1982). Early 

childhood teachers' questioning practices can also be improved through teacher 

training. Early childhood teachers will ask more instructional (Pate & Bremer, 

1967; Wilen, 1991), open-ended (Hyman, 1979; Farrar, 1984) and higher level 

questions (Goodwin et al., 1983; Omstein, 1988; Wilen, 1991; Winne, 1979) after 

treatment (|j,2) than they asked prior to the treatment (|j.i). 

Design 

The case study method was selected for this inquiry based upon the need to study 

early childhood teachers' questioning practices in the midst of the often busy, complex 

and unpredictable early childhood classroom (Feagin, Omm & Sjoberg, 1991; Yin, 

1984). Case studies are ideal for an in-depth analysis of bounded or specific issues such 

as teacher questioning in their natural context (Merriam, 1995; Merriam, 1988). To study 

teacher questioning outside of the classroom does little to further the knowledge base and 

thereby help teachers to understand and improve their practices (Merriam, 1988). 

Case study research also lends itself to a more holistic view of teacher questioning 

than through quantitative data alone (Merriam, 1985; Feagin et al, 1991). Through a 

case study of a small sample of early childhood teachers, the researcher was better able to 

view teacher questioning from both emic and etic points of view (Adelman & Young, 

1985; Pike, 1954). While the etic point of view presents an outsider or researcher's point 

of view of teacher questioning, the emic point of view presents the insider or subject's 

point of view of teacher questioning. 
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For an etic point of view (Adelman & Young, 1985; Pike, 1954), the researcher 

engaged in direct-observation of early childhood teachers employed by a typical early 

childhood program (Goodwin & Goodwin, 1996; Pike, 1954; Seidman, 1998). 

Observational data is best for studies where the researcher wants to document data as it 

occurs (Eichelberger, 1989; Goodwin & Goodwin, 1996; Merriam, 1988). Further, 

observational data provides critical insight when circumstance or environment is a form 

of data (Hedrick, Bickman & Rog, 1993). 

The researcher deliberately sought an emic perspective (Adelman & Young, 1985; 

Pike, 1954) by conducting systematic, structured interviews (Goodwin & Goodwin, 

1996; Pike, 1954; Seidman, 1998). The interviews offered a source of enlightenment for 

how the teachers themselves viewed their own questioning practices (Goodwin & 

Goodwin, 1996; Merriam, 1988). According to Stake (1995, p. 65), interviews "seeks to 

aggregate perceptions of knowledge over multiple respondents" for the purposes of 

discovering trends and drawing generalizations. 

By triangulating data (Goodwin & Goodwin, 1996; Merriam, 1985) from both emic 

and etic points of view (Adelman & Young, 1985; Pike, 1954), the researcher was better 

able to understand what Feagin et al. (1991) describe as the ebb and flow of early 

childhood teacher questioning. Specifically, the researcher's aim was to identify the 

circumstances that lead to the current context of early childhood teacher questioning as 

part of the framework for change. 
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Procedures 

A small, non-probability convenience sample (Charles, 1995; Jaccard & Becker, 

1997; Fink & Kosecoff, 1998) of nine early childhood teachers was selected from the 

sixteen teachers at Second Street School for this study. Since one of the goals of this 

research was to understand the larger phenomena of early childhood teacher questioning 

by looking at a specific case (Rossman & Rallis, 1988, p. 70), these teachers were 

selected because of their varied backgrounds and experiences (Table 1). Within this 

population, the researcher attempted to select individuals who would collectively result in 

a representative sample of the larger early childhood teacher population (Jaccard & 

Becker, 1997). This selection is key since every teacher has had a unique experience and 

therefore offers different perspectives to the research (Stake, 1995). It is hoped that 

through a depiction of this school and these nine teachers, other early childhood teachers 

will be able to readily identify with one or more of the teachers selected for this study. 

The School 

Second Street School is a small non-profit early childhood program located in 

Southern Arizona. The program operates out of a building that has been the home to 

various early childhood programs since the late 1940's. Though the building has seen 

hundreds of children come and go over the past sixty-three years, it has only been home 

to Second Street School for the past six years. 

Julia, the owner of Second Street, initially operated the program in her backyard. 

Within six years of its establishment, Julia moved into the current home of Second Street 

School. This was not Julia's first outward expression of her passion and love for 
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children. Both seemed to be pronounced throughout her life by her career choices and 

volunteer work—the majority of which have involved working with children. From 

working in dilapidated schools in Africa as a Peace Corp volunteer, to teaching in the 

classroom, children have always been a focal point of Julia's life. 

Though Julia has a Bachelor of Science degree in Early Childhood Education from 

Wheelock College and a Masters Degree in Special Education Administration, she feels 

that most of what she knows about managing an early childhood program was learned 

through her experience working in a residential treatment facility for juveniles. Julia 

shares her expertise, experience and success by being actively involved in numerous 

national and state level early childhood organizations. In addition, she often consults 

with other early childhood programs in Southern Arizona that are struggling to succeed. 

In light of early childhood research (Gestwicki, 1997), Second Street School is a 

typical early childhood program, in that it faces many of the same issues that programs 

across the nation battle on a daily basis. Some of these issues include concerns (a) 

managing the inextricable connection between affordability, quality and compensation, 

(b) successfully recruiting and maintaining qualified teachers, and (c) dealing with the 

constant barrage of demands for more academics (Gestwicki, 1997; NAEYC, 1995). 

Issue One: Affordability, Quality And Compensation. As a tuition-supported early 

childhood program that serves children between two years and nine months of age to six 

years of age. Second Street faces the same conundrum that baffles most tuition-dependent 

early childhood programs across the nation (Gestwicki, 1997; NAEYC, 1995). These 

types of programs rely upon parent tuition as the primary source of funding for their 
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programs. They commonly struggle with attempting to achieve the difficult balance of 

affordability, quality, and compensation (Gestwicki, 1997; NAEYC, 1995). 

If programs are successful at charging a reasonable tuition rate, there are minimal 

resources for supplies, teacher training and teacher compensation. As a result, quality 

often diminishes because of the lack of infrastructure (Kagan, Bradon, Ripple, Maher & 

Joesch, 2002). If programs charge higher rates in an effort to create a sound 

infrastructure, enrollment is almost always impacted. Low enrollment results in less 

income. This perpetual problem is known as the trilemma of early childhood education 

(Morgan, 1996). 

Julia maintains that another outcome of the school's struggle with the early childhood 

trilemma (Morgan, 1996) is a student population that offers little economic or cultural 

diversity. Despite efforts to diversify the student population, Julia feels that minorities 

are often disenfranchised as a result of their inability to afford programs like Second 

Street. In this part of the country, childcare tuition averages 52% more than the average 

tuition rate for public colleges (Schulman, 2000). Consequently, the familial makeup of 

the children served by the Second Street tends to be very traditional, two-income and 

non-minority families. 

Issue Two: Qualified Teachers. As with most early childhood programs, staffing is 

an ongoing issue for Second Street. Another result of the quality, compensation and 

affordability quagmire described above is a meager wage for the teachers of the school 

(Gestwicki, 1997; Morgan, 1996; NAEYC, 1995). The program cannot afford to offer 

benefits or salaried wages to its entire staff While many teachers are paid more here 
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than neighboring for-profit early childhood programs would pay them, they still make 

significantly less than they would make working for some of the publicly funded early 

childhood programs offered in the local community. 

Notwithstanding funding issues, Second Street employs more degreed teachers than 

the average early childhood program (Gestwicki, 1997). Julia actively recruits teachers 

who have degrees but has had little success in recruiting teachers who have degrees in 

early childhood education. When asked how the school is able to attract teachers with 

degrees for such a modest salary, the owner indicated that the primary recruiting tools are 

the school's reputation in the community and the family-like atmosphere amongst the 

staff. 

According to Julia, teachers who are passionate advocates for young children seem to 

gravitate to the school. Interviews with each of the nine teachers also supported Julia's 

theory. Each of the teachers indicated that they felt they would indeed make more money 

working in the fields for which they studied or in other jobs in the field. However, they 

all cited the positive evidence of their work as a team as the most influential factor in 

their choice to stay with Second Street. 

Julia quickly warns that while she feels it is important to hire people who are smart, 

educated and have lived a rich life, it is also imperative that these individuals be educated 

in the philosophies, theories and nuances of early childhood education. It is an ongoing 

effort to train and retain quality teachers for Second Street. Though a degree may be one 

qualification that may possibly get the teacher in the door, it is the learning and 

commitment that follows that determines if they will stay. Julia looks for teachers who 
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realize that early childhood education is a field where teachers continually grow and learn 

alongside the children. 

Carol 

Carol is a lead teacher in the two and three year olds' classroom at Second Street. 

She came to work at Second Street within a few months of its establishment. An 

interview with Carol, who has a Bachelor's degree in Art Education, revealed that she 

taught art in a junior high school setting the first year after graduating college. Carol says 

that this career was short lived. Though she had been an artist all her life, she found that 

she had an unusual talent. Carol says that she has the uncanny ability to make patterns. 

For about twenty years, she owned and operated her own business making patterns and 

selling her artistic talents through her home based business. An unexpected family health 

crisis resulted in Carol having to close the family business and to seek work outside of 

the home. In her late thirties, Carol began looking for jobs in her first profession of 

teaching. Through various community contacts, she was connected with Julia. Carol has 

been with Second Street for eleven years now. 

Observations of Carol reveal a vibrant teacher who has a genuine interest in children. 

She has a way of connecting with the children in her classroom no matter the 

circumstance. Carol seems mostly intrigued by what the children think and how they 

came to know what they know about any subject. 
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Eve 

Eve was introduced to the school through the weary eyes of a parent desperately 

seeking childcare for her own child. Eve says that prior to employment at Second Street 

School she often used her degree in Sociology in her work at various summer camps and 

through volunteerism. She has been with the school for three years now. 

Eve works with the three and four year olds as a co-teacher She appeared most 

comfortable working with children in small groups. Eve was often observed interacting 

with children within the interest areas (Gestwicki, 1997). These observations should be 

typical of an assistant or co-teacher in early childhood education. Her job is to facilitate 

activities and play that is often planned and structured by her partnering lead teacher. 

Gabriela 

Gabriela came to the school after a year long absence from working in early 

childhood education. Prior to this year, Gabriela worked for a local school district as a 

preschool teacher. After her sabbatical from early childhood education, Gabriela began 

to think of possible alternatives to reentering the field other than through the public 

school system. Very familiar with Second Street School's reputation in the community 

and having met some of the teachers and Julia at many community trainings and 

conferences, Gabriela decided to contact Second Street for job prospects. Gabriela was 

hired as an assistant teacher in the two and three year olds' classroom. Gabriela has been 

working with the program for less than a year but has a total of six years experience in 

early childhood education. 
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Of the valued and treasured contributions Gabriela makes to the school, her bilingual 

and cultural influences are most notable. Throughout the research project, Gabriela was 

often heard talking with parents and children in Spanish, their first language. In her quiet 

way, she seeks to help the children and teachers understand the importance of culture in 

children's learning. 

Jeri 

When contacting Second Street School to request site access for this study, the 

researcher was referred to Jeri. Jeri is both a lead teacher and associate director of the 

program. It became immediately clear that she was more than familiar with every child, 

family, classroom and teacher as Second Street. Jeri's calm attitude seemed to flow 

throughout the school for the duration of the researcher's visit. 

Jeri has been with Second Street for eight years. Like many other teachers at Second 

Street, Julia recruited Jeri after observing her at work in another job setting. Julia caught 

sight of Jeri working with children in a YMCA domestic violence shelter. Her bachelor 

of science degree in sociology made Jeri the perfect match for the YMCA job; however, 

when Julia invited Jeri to visit Second Street, Jeri says that she fell in love with the school 

and began to work there shortly thereafter. Jeri currently works with three and four year 

olds. 

Jessica 

Jessica began working at Second Street as a college student. She recalls that she 

needed a part-time job with flexible hours to support herself during this time in her life. 
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This circumstantial introduction to Second Street unexpectedly turned out to be an ideal 

job for Jessica's personality. As a self described philosophical person, Jessica knew that 

somehow she wanted to work in a job of service to others. Working with children 

seemed to fill this void. After completing her Bachelor's Degree, Jessica stayed on at 

Second Street. 

After a few years at Second Street, Jessica found herself struggling to make ends 

meet. She knew she needed to find a higher paying job but wanted to continue working 

with children. The answer came in the form of opening a childcare center in her home. 

Being passionate about both the arts and children, Jessica decided to combine both of her 

passions and open an arts-based childcare program. 

Unfortunately a family emergency required Jessica to leave the area and forced her to 

close her business. Within a few months of returning to Southern Arizona, Jessica 

contacted Julia to return to work at Second Street. 

Jessica's passion for the arts continues and was evident throughout this study. 

Through the researcher's stay at the school, Jessica's forte seemed to be developing 

creative activities for the children at Second Street. Further, many of the teachers seemed 

to defer to Jessica's resourcefulness and creativity when planning creative activities for 

the children. 

Peggy 

Peggy has been with Second Street School since its inception eleven years ago. Julia 

fondly refers to Peggy as "the one who started the school with me." A teacher with a 

Bachelors Degree in elementary education and a minor in early childhood education, 



69 

Peggy is a lead teacher who works with children between the ages of four and six years 

of age. 

Peggy was a Kindergarten teacher for a local school district for five years. After 

leaving her teaching position to raise a family, Peggy would eventually find her way to 

owning and operating her own business selling second hand toys. One day, Julia entered 

Peggy's store to purchase toys for this new school Juha planned to open in her backyard. 

Peggy left her business of selling second hand toys for the opportunity to work with Julia 

in this new program. 

Peggy is an undeniably important guiding force in the school. It is obvious that she 

has earned the respect of the teachers, children and parents alike. Though she primarily 

works with the children between the ages of four and six, her warm nurturing spirit can 

be felt throughout the school. 

Sidney 

Sidney met Julia through a job fair held by one of the local community colleges. 

Sidney was a student there when Julia came in to help students leam to interview for jobs 

in early childhood settings. In never-ending recruitment mode, Julia recruited Sidney to 

join the Second Street team. Sidney quit her part time job at the college's print shop to 

begin teaching at the school. 

Other than volunteering in her daughter's class, Sidney says she did not have any 

previous experience in early childhood education. She currently works as an assistant 

teacher in a three and four year old classroom. Sidney continues to take early childhood 

classes at the local community college. 
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Sidney can be described as a steady force at Second Street. According to Julia, 

Sidney has provided a sense of security and consistency for the children of the school for 

the past eight years. Sidney's quiet peace seems to attract children when they are in need 

of reassurance or individual attention. 

Susan 

Susan is a veteran early childhood teacher. Though she earned a Bachelor of Arts 

degree from Yale University in German and Music, she has spent most of her career in 

the field of early childhood education. Before joining the Second Street team some six 

years ago, she taught for eleven years in other early childhood programs. 

Susan is a very quiet and analytical person. Throughout this study, Susan's 

observation skills were eminent. Within moments, it seemed that Susan could assess the 

children's play and connect with them. But beyond observing to assess her role in play, 

Susan utilized her observations to develop generative themes for her curriculum (Shore, 

1992). 

When Susan entered the children's play, it seemed that the tone of their play would 

often change from a typical rambunctiously play to a more educative cooperative play 

(Dewey, 1938). Her dialogue and gentle touch are her principle tools of the trade. 

Wendy 

Like many other teachers at Second Street, Wendy came to early childhood education 

as a second career. Wendy says that immediately following college she primarily used 

her Masters Degree in public administration to do research for a private company. After 

some time, she felt a longing to return closer to her family. 
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Wendy initially came to the school as a parent looking for quality childcare for her 

own child. She stated that after an exhaustive search for a program that she felt would 

meet both her needs and her daughter's needs, she settled upon Second Street. For one 

year, she became intimately acquainted with the school through the eyes of a parent. 

After spending time in the classrooms, Wendy was recruited by Peggy to join the 

teaching staff She has been with the program for two years now. 

Wendy is an assistant teacher. As such, she spends time in various capacities 

throughout the school. During this research project, her primary strength seemed to be 

engaging children in small group activities. Throughout this time, Wendy skillfully 

engaged each child in meaningful conversations of interest to the children. 

This ensemble of teachers works fluidly together to make Second Street School. Their 

connection to each other and to the children entrusted in their care come together to truly 

define the school. Observations reveal that their connections transcend the superficial co

worker relationship that early childhood teachers share within their work environment. 

The extraordinary length of time that many of these teachers have worked together, 

coupled with their obviously genuine respect for children, are what makes Second Street 

School a sanctuary for children. 

Issue Three: Demands For More Academics. Second Street subscribes to the 

principles of developmentally appropriate practices (Bredekamp & Copple, 1997). 

According to Bredekamp & Copple, developmentally appropriate practices is a 

philosophy in which teachers make curriculum decisions based upon three critical 

factors: (a) What is known about child development and learning, (b) What is known 
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about strengths, interests, and needs of each individual child in the group, and (c) 

Knowledge of the social and cultural contexts in which children live (p. 8). The 

fundamental premise of developmentally appropriate practices is that children construct 

their own knowledge through play (Bredekamp & Copple, 1997; Gestwicki, 1997; 

Gestwicki, 1999). 

In spite of the abundance of research that delineates the benefits of play in learning 

(Dewey, 1938; Froeble, 1899; Montessori, 1914; Piaget, 1962; Vygotsky, 1978), research 

further indicates that play is disappearing from many early childhood programs 

(Bowman, 1990; Fromberg, 1995; Klugman, 1990; Levin, 1996; Seefeldt, 1995). For 

these programs, play lacks the credibility (Bowman, 1990; Johnson, Christie, Yawkey, 

1999) and quantifiable measures (Jones & Reynolds, 1995) that they feel are needed to 

justify their existence to parents and pohcymakers. 

Pressure felt by early childhood teachers to increase academics over play often results 

in an academic trickle down effect (Elkind, 1990; Peck, McCraig & Sapp, 1988; Shepard, 

1988; Wortham, 1997). That is, what used to be taught in the fourth grade is now taught 

in third grade. What used to be taught in the third grade is now taught in the second, and 

so on. Amidst these demands and misguided attempts to prepare children for a future of 

standardized testing (Peck, McCaig & Sapp, 1988; Shepard, 1988; Wortham, 1997), the 

norm has been for early childhood programs to voluntarily bring themselves into 

alignment with this trickle down of academics (Bredekamp & Copple, 1997; Bredekamp 

& Rosegrant, 1992; Shepherd, 1988; Shepard, 1991; Wortham, 1997). The end result is 

more academics and less play in early childhood education. 
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Second Street is like a dam in the face of the academic trickle down effect 

(Bredekamp & Copple, 1997; Bredekamp & Rosegrant, 1992; Shepherd, 1988; Shepard, 

1991; Wortham, 1997). Here, children are not hurried to learn principles and concepts 

they are not developmentally ready to learn (Elkind, 1993); moreover, they are protected 

from the demands of academics and rote learning (Elkind, 1990; Peck et al., 1988; 

Shepard, 1988; Wortham, 1997). Play is seen as the principal medium for learning at 

Second Street. Teachers readily demonstrate an understanding and advocacy for 

educative play by providing an inviting and appropriate learning environment (Dewey, 

1938; Johnson et al., 1999). Here, children are seen as capable, competent negotiators 

who bring valuable input to the curriculum development process (Bredekemap & Copple, 

1997; Bredekamp & Rosegrant, 1992; Elkind, 1990; Elkind, 2001; Helm & Gronlound, 

2000; Peck, McCaig & Sapp, 1988; Shepard, 1991; Wortham, 1997). 

The school's mixed aged grouping of children is an example of how every action of 

concern to the children at this school is deliberate and is taken with great thought and 

understanding of its curricular goals. In early childhood education, mixed age grouping 

consists of heterogeneous groupings of children where the children are at least one year 

apart in age (Evangelou, 1989; Katz, 1995; Stone, 1996). This type of grouping is 

arguably better than homogeneous groupings of children (all the same age) because 

heterogeneous groupings more closely approximate a familial relationship (Evangelou, 

1989; Katz, 1995; Stone, 1996). As in a family, children in a mixed aged classroom learn 

from the modeling of older family members—or peers in this instance (Katz, 1995). 
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Children have the social, emotional and developmental benefits of learning from a variety 

of children on a continuum of growth (Stone, 1996). 

Beyond the benefits of the familial atmosphere, the teachers at Second Street believe 

that mixed aged grouping (Evangelou, 1989; Katz, 1995; Stone, 1996) is also the best 

context to embrace Vygotsky's (1978) theory of the zone of proximal development. 

According to Vygotsky, each child has a zone of development that ranges from what a 

child can accomplish alone or without assistance to what a child can accomplish 

successfully with assistance. Through scaffolding, or assistance that is provided by an 

adult or peer during play, children are able to function at a higher cognitive level than 

they would alone. Through mixed age grouping of children at play, the children at 

Second Street perform at a more developmentally advanced level than during any other 

time (Gestwicki, 1999; Johnson et al., 1999; Levin, 1996; Mooney, 2000; Thomas, 1996). 

As with most developmentally appropriate early childhood programs, the curriculum 

begins with a carefully constructed environment at Second Street (Johnson et al., 1999; 

Vygotsky, 1978). Using the idea of interest centers that dates back as early as 1913 

(Gestwicki, 1997), Second Street has many of the same types of centers that have 

sustained the test of time in developmentally appropriate early childhood programs 

(Dewey, 1938; Froebel, 1899; Montessori, 1914; Piaget, 1962; Vygotsky, 1978). 

A quick look around the school reveals block areas, dramatic play areas, book areas, 

manipulative areas, science areas, art/creative areas and writing areas. Through their 

open-ended nature and interactions with peers and teachers, these interest centers are 

designed to scaffold children's learning (Vygotsky, 1978). The interactions the children 
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have with the teachers, each other and the materials results in a bustling of creativity, 

learning, and social development (Gestwicki, 1997). 

To further encourage play, the teachers schedule large blocks of time where children 

can freely flow from one interest area to another (Gestwicki, 1997). At Second Street, 

this is known as choice time. Though one can see clearly defined areas within the school, 

children are not confined by the invisible lines that separate each area. They are free to 

move and flow throughout the school. Children can often be seen undressing from the 

mundane clothing of an average four year old and redressing into bright colorful tutus, 

scarves, or any of the other choices available to them. It is not uncommon to see a 

ballerina building castles in the block area or painting a masterpiece. 

As the children play, teachers are involved in the children's play in varying degrees. 

Johnson et al. (1999) contend that teacher participation in play may vary along the 

involvement continuum. The involvement continuum includes the following: 

uninvolved, onlooker, stage manager, co-player, play leader and director or instructor. 

Moving from uninvolved to director or instruction, teacher participation is increasingly 

more involved. Johnson et al. postulates that the onlooker, stage manager, co-player and 

play leader are considered supportive roles. Though it is when the teacher's involvement 

is in the supportive range that they can best scaffold children's learning, observations are 

not without benefit (Johnson et al., 1999, Vygotsky, 1978). 

Observation is an important factor in developing and supporting the children's play 

(Bowman, 1990; Gestwicki, 1997; Gestwicki, 1999; Johnson et al., 1999). The teachers 

at Second Street rely upon their observations to further facilitate their curriculum 
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(Johnson et all999; Lakin, 1996). Through this technique, teachers are better able make 

curriculum decisions based upon the interest and needs of each individual child (Johnson 

et al, 1999; Lakin, 1996). 
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Pretreatment Methods 

After receiving informed consent from the owner of the school, the teachers and 

families, the researcher engaged in direct observation of each teacher to establish baseline 

data (Rossman & Rallis, 1988). The teachers were told that the researcher wanted to 

observe student-teacher interactions. They were not told that the researcher was 

specifically studying teacher questioning. 

The researcher visited the school for a total of five days observing all aspects of the 

program. All of the observations were videotaped as a method of increasing reliability of 

the study (Merriam, 1988). In addition, the videotaped observations were later utilized as 

part of the treatment phase of this research. The teachers were told during the informed 

consent process that the observations would be videotaped. 
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Pretreatment Results 

Since early childhood programs offer a variety of activities that range from child-

initiated times to teacher-initiated times and from small group times to large group times 

(Gestwicki, 1999), the teachers were observed during a variety of activities within these 

ranges. Each teacher's observation time varied based upon the nature of the activity 

observed and the children's interest. Table 2 illustrates the activity observed, length of 

observation, number of questions asked and the mean number of question asked. The 

researcher observed one full activity for baseline data for each teacher. 

Carol 

Carol was observed during an early morning circle time activity in the two and three year 

old room. Circle time is one of the few times when the children are called together in a 

large group at Second Street. Here they share in a variety of teacher directed activities. 

Story time, singing, and short teacher talks are expected (Kantor, 1988; McAfee, 1985). 

Typical of early childhood education, the children slowly shuffle to a familiar area in 

the room where they gather together each day as a group. In this classroom, circle time is 

seen as a teacher directed activity and communication is very didactic. The children 

engage in little conversation between themselves. 

Carol takes her seat in the big rocking chair in the front of the group while another 

teacher positions herself on the floor amongst the children. The children settle in as she 

gently reminds one child that they have come together as a group to read a story. The 

child resists. The teacher further explains what the group is about to do. The child 

complies. Before reading the story, Carol engages the children in a transition activity to 
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help them focus their attention on her. During the follow the leader type activity, the 

children begin to settle in and are ready to listen. Carol purposefully transitions into the 

reading of a book. This vignette illustrates one of the hidden curricular goals of circle 

time—to teach children the social expectations of school (Kantor, 1988; McAfee, 1985). 

Throughout an animated reading of a classroom favorite, Carol occasionally stops to 

ask the children various questions about the story. It is obvious this teacher relies heavily 

upon knowledge-level questions (Bloom et al, 1956). Primarily, she questions the 

children to see if they remember previously learned concepts and to see if they are paying 

attention to the story. 

After the story is complete, a child asks the teacher about another favorite book. The 

story Carol just read seems to have reminded the child of the other story. After all, they 

are both about monsters. The teacher reticently agrees to read the second story to the 

children after expressing concern for the length of this circle time. She indicates to the 

children that this gathering is longer than usual. Although some children become 

noticeably restless, some children want to continue on with the story. Carol endures the 

children's restlessness and continues to read. She continues to stop throughout this story 

to ask questions in the same maimer as the first book. 

Upon the completion of both stories, Carol engages the children in a transition 

activity. She gives the children clues to determine the order in which the children can 

select an interest area. Carol then moves into the areas to join in the children's play. 

An interview with Carol revealed that she consciously sought to use questions as a 

way to get to know the children in her classroom. Specifically, she attempts to establish 
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what the principal players of her classroom, the teachers and children, have in common 

through questioning. An analysis of Carol's pre-treatment questioning techniques 

(Appendix A) revealed that she asked primarily closed ended (79 %), diagnostic (71%) 

and lower-level (99 %) type questions. 

Eve 

Eve was observed during supportive play in an interest area (Gestwicki, 1997). She 

was seen sitting on the floor talking with four children who are noticeably engaged in 

pretend play. They are pretending to be cats and dogs. They each seem to take on the 

role of the stuffed animal they are holding. Eve respects their roles and refers to the 

children as their character. The children readily accept Eve in their play and continue to 

maintain their roles as animals. 

The children in this group are building with blocks. They are attempting to build 

structures for their stuffed animals. Eve initially asks questions to determine her role in 

the play. After ascertaining her role as defined by the children. Eve continues to ask a 

steady flow of lower level questions (Bloom et al., 1956) to gather information from the 

children about their play. 

The children's interest shifts from strictly building structures to fire. They are now 

pretending that some of the blocks with various colors of plastic inside the blocks are fire. 

Eve's language and participation flows into this new context for play. She continues to 

question the children about their play to gather information about what they are doing. 

This play continues until some of the children begin to loose interest and 

independently move to other interest areas (Gestwicki, 1997). Eve continues to engage in 
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a conversation with a couple of children that remain. Eventually, Eve leaves the group to 

take care of a routine issue in another part of the classroom. 

Eve indicated that she did not have a specific questioning philosophy. Though Eve 

stated that she relies mainly on open-ended type questions to encourage language in the 

classroom, a closer look at her questioning (Appendix B) revealed that most of Eve's pre-

treatment questions were closed ended (88%). Moreover, the analysis revealed a reliance 

upon diagnostic (88%) and lower-level questions (94%). 

Gabriela 

Gabriela sees a group of children on the playground huddled about a few toys strewn 

in the sand. She walks over to these children and requests to join in their play. The 

children oblige. Gabriela begins to ask questions of the children to determine their role in 

the play. 

Shortly after Gabriela joins the group, the children transition over to a well-loved tree 

that is evidently perfect for climbing. One child wants to demonstrate her ability to climb 

through the strong branches of the tree. Gabriela moves over to see. Eventually, the 

entire group of children is seen climbing through the branches of the tree. Gabriela 

stations herself on one side of the tree. From there, she begins to encourage, coach and 

support the children as they all try unsteadily to climb through the tree. Gabriela's 

questions at this point seemed to all be out of concern for the children's safety. She 

continually asks questions such as "Are you ok?" "Do you need help?" or "Can you do it 

alone?" 
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Soon the children transition to a bright yellow slide lying in the sand next to the tree. 

Gabriela moves over and begins to ask the children questions about this new activity. 

Again, the questions seem to be informational nature. Gabriela sees two children sitting 

inside a huge tire on the playground. She climbs into the tire and into the children's play. 

Gabriela and the children engage in conversations about various topics until another child 

within her sight is hurt. Gabriela leaves the children's play to come to the aid of the hurt 

child. 

Although Gabriela brought three years of early childhood experience classroom to her 

Second Street classroom, she indicated that she did not have a philosophy about teacher 

questioning prior to this research project. She never considered questions as part of the 

curriculum. The only thing Gabriela says she knew of questions was that she should ask 

a lot of open-ended questions (Farrar, 1984; Hyman, 1979). She readily admits that she 

did not have a sound theory for the use of open-ended questions and felt she did not do a 

very good job at exercising this practice. An analysis of her pre-treatment questioning 

(Appendix C) confirmed Gabriela's self-diagnosed lack of commitment to asking open-

ended questions. Only 13% of her questions were actually open-ended. Further, 

Gabriela's questioning style tended to be very diagnostic (94%) and lower-level (100%). 

Jeri 

Like Carol, Jeri was videotaped during a circle time activity. However, this circle 

time was slightly different from that of the circle time observed in the other classroom. 

The look, feel and sound of circle time activities often vary in early childhood education 

(Kantor, 1988; McAfee, 1985). The variety is a result of the individuality of each group 
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of children, their developmental maturation and the teacher's philosophy of what circle 

time should be like. 

The children in Jeri's group are three and four year olds with significantly more 

experience in circle time than the children in Carol's room. Not only does the teacher 

have expectations of circle time, so too do the children in her group (Kantor, 1988; 

McAfee, 1985). The children bring their expectations of circle time to the group with 

looks of anticipation brightly shinning on their faces. 

This circle time begins with a familiar song as a transition for the children. It is as if 

the first utterances of this song are an alert to the children that circle time has begun. In 

this room, circle time is also seen as a time for reading books and singing songs; 

however, in this classroom, circle times moves beyond these traditional activities. Jeri 

uses this forum to discuss the day's activities with the children. She excitedly explains 

what the children can expect that day as well as an overview of exciting activities the 

children can expect for the rest of the week. This group of older children is beginning to 

change the context of this gathering to one in which everyone has a voice; therefore, the 

language in this circle time is less didactic (Kantor, 1988; McAfee, 1985) 

Jeri's questioning style is very similar to that of Carol's. She too sporadically stops 

her reading to ask the children questions. Jeri's demonstrates a partiality to knowledge 

level questions (Bloom et al. , 1956). Not only does she utilize these types of questions 

to check comprehension, she also utilizes lower-level questions to test student knowledge 

of previously taught objectives. 



84 

Jeri indicated that she did not have a philosophy on questioning prior to this research 

project. Without formal training on teacher questioning, Jeri says most of what she knew 

about questioning came from conversations amongst teachers and Julia at the school. She 

said she somehow knew that the use of open-ended ended questions (Farrar, 1984; 

Hyman, 1979) would deepen children's learning but had not been successful at 

systematically using them. As indicated in Appendix D, very few (3 %) of Jeri's 

questions were open-ended and instructional. All of her questions were lower-leveled. 

Jessica 

In what is known as the studio of Second Street, a small group of children are 

huddled around Jessica at a very low-level round table. The children know how many 

children can join in this activity by the number of chairs at the table. A few more 

children walk up and want to join in the activity. They stand on the periphery of the table 

and look on at the activity. Jessica makes room for them. 

During the researcher's stay at the school, the children always seemed to have a 

variety of choices available to them in the art interest area (Gestwicki, 1997). Most of the 

art activities Jessica offered to the children were open-ended. The children were 

generally not given models or patterns to follow. Instead, they were given the latitude 

and support to truly enjoy and learn from the process rather than being consumed with 

producing a perfect product (Gestwicki, 1997). 

Today the children are working on a wax resist paining. They begin by painting with 

a white wax candle to draw on small blank sheets of white paper. After drawing 

seemingly invisible images of their choice, the children begin painting over her drawings 
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with the various watercolors on the table. The children are intrigued by the outcome of 

their work. Many produce multiple pieces of art. 

As the children paint, they engage in a very relaxed conversation with Jessica. 

Their conversations flow from the art project at hand to casual conversations about other 

events in their lives. Though Jessica intently engages in the conversation with the 

children, they seem to direct the conversation. 

Like her peers, Jessica indicated that she thought she typically asked open-ended 

questions. She was surprised to find that she asked so few of these type questions during 

her pre-treatment observation. As Appendix E illustrates, diagnostic (73%), closed ended 

(91%) and lower-level (100%) questions dominated Jessica's conversations with the 

children. 

Peggy 

Peggy's observation covers the span of two common events that occur in all early 

childhood programs, routine activities and transitions (Gestwicki, 1999). Initially, Peggy 

is seen on the playground sitting on a chair with a child. A moment into the observation, 

the researcher learns that they are engaged in a role-play activity. Peggy and the children 

are ocean animals. Another child begins to cry on the other side of the playground. 

Sticking to character, Peggy and her partner begin to swim over to the crying child. 

Through role-play, Peggy and the children attempt to figure out what's bothering the 

child. This continues for a few moments. 

Snacks are brought outside to the group. The children begin moving over to table to 

prepare for snack. The routine of the meal edges out the play that the children were so 
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intently engaged in only moments ago. As Peggy works to get the children settled at the 

table for their snack, her questions become very routine. Questions such as "Have you 

washed your hands?" "Would you like some yogurt?" and "How many crackers?" 

dominate the conversation. The main focus appears to be getting the children settled and 

fed. 

Peggy's conversations occasionally revert to the conversation that occurred in play 

just moments earlier. Peggy seems genuinely concerned with the child who was having 

difficulty adjusting prior to snacks. She diligently works to get the child involved in the 

snack conversation. 

Although Peggy is one of the few teachers at Second Street with formal early 

childhood training, she too was without an understanding of the power (Wease, 1976) 

and potential (Pate & Bremer, 1967; Wilen, 1991) of questions. She felt as though she 

asked higher-level questions (Winne, 1979; Goodwin, et al., 1983; Omstein, 1988; 

Wilen, 1991), but was surprised to discover that she did not (Appendix F). Looking 

back, she felt that she often parroted what the children were saying in the form of a 

question. An analysis of Peggy's pre-treatment questions revealed that she did ask more 

rhetorical questions (11%) than she expected. Further, she also relied upon diagnostic 

(69%), closed-ended (95%) and lower-leveled questions (94%)). 

Sidney 

Sidney has organized a cooking activity in the middle of the busy activity of the 

school. Conversations with Sidney reveal that she cooks with the children weekly. 
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Within moments of sitting down at the table, the familiarity of the scenario beckons two 

children to come over and join Sidney at the table. 

Sidney and the children are grating large potatoes for latkes. Using old fashioned 

metal graters proves to be somewhat challenging for the children's developing fine motor 

skills (Gestwicki, 1997). Sidney encourages them to keep trying to manage the potatoes 

and the graters. 

One child immediately initiates a conversation with Sidney. Sidney reciprocates. 

Intermixed into the child-initiated conversations, Sidney offers information about the 

cooking project. During this conversation, Sidney's language is very directive. Her goal 

appears to be helping the children understand the process of making potatoes latkes. 

Sidney stated that she never thought of questions as being as important as they can be 

or should be in the early childhood classroom. Quite simply, Sidney had not even 

considered questions as a method of increasing opportunities for higher-level thinking 

(Ellis, 1993; Fillippone, 1998; Powell & Lawton, 1992; Goodwin, et al., 1983; Winne, 

1979). To Sidney, the primary purpose of questions is to gather information from the 

children. As a result, all of Sidney's questions were diagnostic, lower-leveled and closed 

ended (Appendix G). 

Susan 

With a small group of six children in her company, Susan is sitting on the floor in the 

comer of the classroom. One child is busy combing Susan's hair. Another child is busy 

wetting his hair in an attempt to spike it as high as possible. Amongst brushes, rollers, 

combs, and other props, the children are intently creating their own beauty salon. 
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Susan's very low soothing voice is almost inaudible amidst the thunder of the beauty 

salon conversation; however, her presence is unmistakable. The children readily include 

her in their play and the conversation. They have made her a central character. 

The children are intrigued by one child's ability to spike his hair. Much of the 

conversation surrounds the children's desire to do the same. Susan encourages the 

children to communicate with each other and to leam from each other. 

Susan says that she always knew that open-ended questions (Farrar, 1984; Hyman, 

1979) were the way to go. To Susan, open-ended questions would allow the children the 

think. However, she had not developed her questioning philosophy beyond that point she 

had not developed a specific plan of monitoring the amount of open-ended questions she 

asked. As a result, Susan's pre-treatment questioning techniques (Appendix H) heavily 

employed diagnostic (91%), closed ended (91%) and lower-leveled questions (100%). 

Wendy 

Wendy is seated at a table with one child. The child is interested in writing a note to 

her mother. Wendy guides the child through each letter of the note as the child 

enthusiastically crafts the note. This activity continues until another child invites Wendy 

to join a group of children in the dramatic play area. 

In the dramatic play area, the children are baking with play dough. Wendy is 

immediately embraced into the play. Without any prompts from the teacher, the 

conversations include numerous mathematical concepts such as size, ordinal numbers and 

estimation. 
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Wendy says in the absence of a true questioning philosophy, she tried to ask open-

ended questions (Farrar, 1984; Hyman, 1979). She vaguely remembered from some of 

her psychology classes in college that open-ended questions were better than yes or no 

type questions. Wendy felt that open-ended questions would allow her to gamer more 

information from the children. However, it was found that Wendy asked very few open-

ended questions (6%) during her pre-treatment observation (Appendix I). And as with her 

peers, her questions were very diagnostic (88%) and lower-leveled (100%) 
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Pre-Treatment Questioning Analysis 

After leaving the site, the researcher analyzed each teacher's videotaped segment. At 

this point the researcher needed only to test the first two hypotheses; (1) There is no 

significant difference between the number of questions other teachers ask (i^i) and the 

number of questions early childhood teachers ask ()j,2); and (2) There is no difference 

between other teachers' propensity to underutilize questions as a tool to advance 

reasoning (|ii) and early childhood educators underutilization of questions as a tool to 

advance reasoning (10.2)- If the early childhood teachers were already asking questions to 

advance reasoning, there would be no need to continue the study. 

As indicated in Tables 3 through 11, the teachers' questions were analyzed using the 

following indicators of questioning that advances reasoning: (a) purpose—diagnostic or 

instructional (Pate & Bremer, 1967; Wilen, 1991), (b) cognitive hierarchy—knowledge to 

evaluation (Omstein, 1988), (c) sophistication—lower-level to higher level (Goodwin, et 

al., 1983; Omstein, 1988; Wilen, 1991; Winne, 1979), and (d) structure—open-ended or 

closed-ended (Farrar, 1984; Hyman, 1979). Once all of the teachers' questions were 

identified and coded, the data was entered into a table in the statistical software JMPIN 

and analyzed using a contingency query that determines categorical responses by groups. 

The resulting data can be found in Tables 12-14. 

For the first hypothesis, a review of the literature provides several benchmark 

numbers that one could use to compare early childhood teacher questioning to that of 

other teachers. A seminal study (Stevens, 1912) found that eighty percent of teachers' 

time was spent asking questions. A study by Corey in 1940 found that teachers asked a 
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question about every 72 seconds. This equates to about 300 questions per six-hour school 

day. Levin and Long (1981) also found that teachers ask as many as 300 to 400 questions 

per day. 

Comparatively, the teachers in this study were found to ask a mean number of 

2.89 questions per minute (Table 2). This is almost three times the amount of questions 

asked in other classroom settings. The first hypothesis (|ai=|Li2) that stated there is no 

statistical difference between the amount of questions other teachers ask and the amount 

of questions early childhood teachers ask was rejected. Early childhood teachers asked 

more questions than other teachers ask as indicated by research 

The teachers in the study postulated that the difference could be attributed to the 

significant amount of time they spend asking routine questions such as "Do you need to 

go to the bathroom?", "Did you wash your hands?" and "Did you clean up the block 

area?" They argue that they ask far more of these routine or caretaking type questions 

than teachers in other settings because their students' limited cognitive and language 

development (Piaget & Inhelder, 1969). However as Table 12 illustrates, routine 

questions only accounted for 2.09% of the 431 questions documented during this study's 

pre-training observations. Arguably, these early childhood teachers simply ask more 

questions than other classroom teacher populations. Whether the number of questions 

early childhood teachers ask is contextual or not, their mere presence represents an 

opportunity to advance student reasoning (Pate & Brenner, 1967; Wilen, 1991). 

To test the second hypothesis, the researcher further consulted the data 

contingency tables derived from the JMPIN analysis (Tables 12-14). From this data 
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(Table 12), it was determined that of the 431 questions studied, only 32 (7.42%) of them 

were instructional or used as a tool to further advance student learning (Pate & Bremer, 

1967; Wilen, 1991). A further analysis revealed that only 1.62% (7) of the questions 

were higher level questions. (Table 13) The questions that abound in these teachers' 

classrooms did little to advance reasoning (Goodwin et al., 1983; Omstein, 1988, Wilen, 

1991; Winne, 1979). 

While more than half of the teachers thought it was important to ask open-ended 

questions (Farrar, 1984; Hyman, 1979); none of them could clearly articulate exactly why 

the use of open-ended questions was significant. Statistically speaking, these teachers' 

lack of knowledge seemed to manifest itself through a reliance upon closed-ended 

questioning. Of the 431 questions asked, 394 of them were closed-ended (Table 14). 

As a result of this initial data, the researcher failed to reject the second hypothesis 

for this study that there appeared to be no difference between other teachers' propensity 

to underutilize questions as a tool to advance reasoning (i^i) and early childhood 

educators underutilization of questions as a tool to advance reasoning (1J.2). This study 

indicates that early childhood teachers do rely on lower-level (Goodwin et al, 1983; 

Omstein, 1988; Wilen, 1991; Winne, 1979), diagnostic type questions (Pate & Bremer, 

1967; Wilen, 1991) that do little to advance student reasoning. 

Before moving to the treatment phase, it was important not only to understand how 

these teachers utilized questions in their classroom but the why of their questioning (Fox, 

1984). In other words, why were these teachers not asking questions to advance 

reasoning? With this information, the researcher would be better able to systematically 
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address any erroneous beliefs or practices as part of the treatment. This would be an 

integral part of a three-step process to facilitate change (Fox, 1984). 

In order for change to occur, the researcher must first force the teachers toward an 

"unfreezing" of their current behefs (Fox, 1984; Fox, 1984). Unfreezing is essentially the 

researcher's demystification of the teachers' poor practices that they believe to be good 

practices. In Piagetian (1969) terms, the research wanted to force the participants into a 

state of disequilibrium. Arguably, once the teachers' beliefs about questioning were 

unfrozen (in a state of disequilibrium), the teachers would be more open to change than 

when they were confident that their current questioning practices are desirable (Fox, 

1984). 

Observations and interviews with the teachers pointed to one embolismic factor that 

seemed to influence these teachers' poor questioning practices. That factor was the 

conspicuous absence of a questioning philosophy. None of the teachers in this study had 

a specific philosophy for the use of questions in their classroom. Some teachers were 

able to espouse fragmented theories of why and how questions should be used in the 

classroom; however, none of the teachers had a clear understanding of the power (Wease, 

1979) and potential (Pate & Bremer 1967; Wilen, 1991) of questions. Just like the 

teachers in the Pate and Bremer (1967) study, these teachers' expectations of questions 

typically did not fall outside of the stereotypical role of a diagnostic tool. Further 

emulating research (Riegle, 1976), most of the teachers thought they were good 

questioners prior to this research project. However, they asked predominately diagnostic 

(Pate & Bremer, 1967; Wilen, 1991) low-level (Cassidy, 1989; Fillippone, 1998; 
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Goodwin, et al., 1983; Winne, 1979) and closed-ended questions (Farrar, 1984; Hyman, 

1979). 

In the absence of training specific to teacher questioning, the teachers were asked 

how they came to know what they knew about the role of questions in the classroom. The 

prevalent response received from the teachers was that they learned what they knew 

about teacher questioning from very informal sources. Most indicated that the limited 

knowledge they had was learned through conversations with the owner of the school. A 

few indicated that they learned some basic questioning knowledge as part of college 

class. However, none of the teachers had any formal training on the subject. 

The literature indicates that most teachers question their students the way they 

themselves were questioned by their teachers (Cuban, 1984). Upon reflection, most of 

these teachers indicated that their teachers asked low-level (Cassidy, 1989; Fillippone, 

1998; Goodwin, et al., 1983; Winne, 1979), closed-ended questions (Farrar, 1984; 

Hyman, 1979).. Without training or alternate theories, perhaps these teachers were 

unknowingly questioning the children in their care in much the same way their teachers 

had questioned them. 
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Treatment 

Despite the dismal picture painted by the literature of teacher questioning 

practices (Cuban, 1984; Hare & Pulliam, 1980; Otto & Schuck, 1983; Wilen, 1991), the 

literature is more encouraging about the effectiveness of training teachers to overcome 

these deficits (Fairbain 1987; Otto & Schuck, 1983; Ryan, 1973; Savage, 1998; Sitko & 

Slemon, 1982). Simply stated, research indicates that the art of questioning can be 

improved with training and practice (Dantonio, 1990; Fairbain, 1987; Joyce & Showers, 

1980; Joyce & Showers, 1983; Otto & Schuck, 1983; Ryan, 1973; Savage, 1998; Sitko & 

Slemon, 1982). 

Because workshops generally provide a way to train a large group of people in a 

relatively short period of time (Sork, 1984), it is a common practice for early childhood 

programs to utilize the workshop method for training early childhood teachers. 

Capitalizing on this familiarity, the workshop method of training was utilized for this 

study. The overarching goal of this workshop was to prompt the subjects to reflect upon 

their current practices (Fox, 1984) and to come away with a better understanding of the 

power (Wease, 1976) and instructional potential (Pate & Bremer, 1967; Wilen, 1991) of 

questions in the early childhood classroom. 

Workshop Design 

The workshop for this study was designed to encompass what research revealed to 

be four conditions necessary for learning to transfer from the workshop setting into the 

classroom setting. Workshop participants are more likely to successfully transfer and 

implement knowledge into the classroom when workshops include the following: (a) 
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exploration of theory, (b) demonstration of the skill, (c) simulated practice of the skill and 

(d) productive feedback from practice (Dantonio, 1990; Joyce & Showers, 1980; Joyce & 

Showers, 1983). 

Before moving through any of the stages outlined, the researcher asked the 

teachers to complete a survey (Appendix J). This tool was design to gather basic 

personal information from the teachers such as name, age, and teaching experience. The 

teachers were also asked to identify their career level (Gestwicki, 1997, p. 278). 

According to predefined qualifications in each levels, the teachers had to identify their 

education level between one and six. 

Exploration of theory. The workshop began with a theory lecture (Appendix B). 

The content of the lecture was developed by the researcher based upon a thorough review 

of the literature available on teacher questioning. As Appendix K indicates, the lecture 

covered: (a) the purposes and potential of questions (Bradtmueller & Egan, 1983, 

Filippone, 1998; Hargie, 1978), (b) effective use of all levels of questions (Fairbain, 

1987; Guthrie, 1983; Mehan, 1979; Pate & Brenner, 1967; Roth, 1996), (c) achieving 

cognitive correspondence (Dillon, 1982), (d) the importance of student schema (Beyer & 

Apple, 1998; Hyun, 1998), (e) proper utilization of wait time (Gall, 1984; Morgan & 

Saxton, 1991; Stahl, 1994) and (f) proper questioning techniques (Hare & Pulliam, 1980; 

Otto & Schuck, 1983). 

Practice of skill. In general, workshop participants' lack of practical 

understanding makes it difficult for them to transfer knowledge from the workshop to 

their classrooms (Fox, 1984). According to Fox, participants must come away with a 
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clear understanding of how to integrate and implement workshop theory into everyday 

classroom practice. When workshops require participants to undergo additional learning 

between the workshop and classroom implementation, this is known as a vertical transfer 

of knowledge (Joyce & Showers, 1983). Ideally, workshops should minimize the amount 

of vertical transfer that has to take place between the workshop and the classroom (p. 12). 

The practice of a new skill in the workshop setting decreases vertical transfer 

(Dantonio, 1990; Joyce & Showers, 1980; Joyce & Showers, 1983) and increases the 

chances of a more horizontal transfer (Joyce & Showers, 1983). A horizontal transfer is 

an effective and immediate implementation of training into the classroom setting without 

the need of additional learning. 

In support of a strong horizontal transfer (Joyce & Showers, 1983) and to further 

facilitate the unfreezing of poor questioning practices (Fox, 1984), the participants were 

given the opportunity to view their own pre-training videotaped sessions and analyze 

them from the prospective of the theory presented in the workshop. Initially, the teachers 

were asked to give an overall assessment of their questioning practices in light of the 

lecture. This self-analysis soUdified for the subjects a need for change (Fox, 1984). The 

teachers were asked to select the first two questions of their videotape to analyze and 

discuss with a partner. The researcher developed a questioning protocol (Appendix 

L) to assist the teachers in their analysis of their questions. The teachers were given this 

protocol and a chart (Appendices M-N) listing keywords for each level of Bloom's 

Taxonomy (1956) to help them identify the levels of their questions. The teachers were 

asked to improve upon the question asked by making them more cognitively demanding 
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(Fowell & Lawton, 1992; Wilen, 1991; Winne, 1979) or open-ended (Farrar, 1984; 

H>Tnan, 1979). 

Productive feedback from practice. The teachers worked in groups to practice 

developing questions. In addition to feedback from each other, the researcher provided 

feedback as the teachers worked. Feedback was provided both individually and to 

groups. 

At the end of the practice sessions, all of the teachers were brought back together 

into a large group. In this large group, the teachers discussed the process and importance 

of developing their questions in advance and practicing their questioning skills in a 

supportive environment (Glatthom, 1987; Joyce & Showers, 1983; Joyce & Showers, 

1996). The researcher explained to the teachers that they should expect some discomfort 

when they began to implement their new philosophy of questioning in their classrooms 

(Klatt, 1999; Joyce & Showers, 1983). Further, the researcher explained to the teachers 

that the best strategy in preparing for this discomfort was to plan ahead and think of ways 

to move through the discomfort toward what Joyce and Showers (1983) describe as 

"executive control" over their developing questioning skills (p. 8): 

Executive control consists of understanding the purpose and rationale of 

the skill and knowing how to adapt it to students, apply it to subject 

matter, modify or create instructional materials attendant to its use, 

organize students to use it, and blend it with other instructional approaches 

to develop a smooth and powerful whole (p. 8). 
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The teachers were encouraged to continue to practice their questioning techniques 

in a supportive environment through the use of a questioning coach (Klatt, 1999; Joyce & 

Showers, 1983; Joyce & Showers, 1996). The teachers were encouraged to work with 

the co-teacher in their classroom by observing each other and providing constructive 

feedback. Peer coaching after training would serve as an extension to the relatively brief 

training session on questioning (Glatthom, 1987; Joyce & Showers, 1983; Joyce & 

Showers, 1996). Further, questioning coaches would help to alleviate transfer failure by 

creating a more positive and receptive work environment (Fox, 1984). 

With the conclusion of the workshop, the teachers were given (a) a copy of their pre-

training videotaped session in digital video disc (DVD) format, (b) a copy of the 

researchers' analysis of each question asked (Tables 4-12), and (c) an individualized 

summary data sheet (Appendices F-N). Through these summary data sheets, each teacher 

could more readily compare her current questioning practice to the information presented 

in the workshop. 

The teachers were given an opportunity to apply their new knowledge about 

teacher questioning in their classroom. The subjects were instructed to practice 

developing questions as part of their lesson planning and implement those questions into 

ongoing curriculum. The teachers were informed that after two-weeks, the researcher 

would return to their school to observe and videotape the teachers a second time. 
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Post-Treatment Observations 

After the two-week practice period, the researcher returned to Second Street School. The 

teachers were not told in advance of the specific date or time for these observations. 

Table 16 outlines the activity observed and length of the second observations. 

Carol 

Carol's second videotaped session takes place during choice time. The children are 

actively engaged in a variety of activities in all of the interest areas of the room 

(Gestwicki, 1997). One group of children is working with another teacher baking 

brownies. One child is sitting on the floor independently reading a book. Another small 

group of children can be found near a collection of bones. The bones are new to the 

classroom today. They are a variety of sizes and shapes. The children are not told what 

specific animal these bones came from. Carol tells her co-teacher and the researcher that 

she wants the children to explore the bones and come up with their own hypothesis about 

the bones. 

Two children are closely examining two fresh flowers in a small vase on the shelf 

Carols indicates that the teachers at Second Street often bring in fresh flowers for the 

children to enjoy. The children continually smell the flowers. Carol engages in a 

conversation with these two children about the flowers. 

A group of children have now discovered that very large several pieces of Stjo-ofoam 

have been placed on a table in a back comer of the room. The Styrofoam appears to be 

packing material and has a circular concave opening in the center. The children are 

manipulating the Styrofoam and rubbing their hands around the circle. The loud 
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excitement of the activity brings Carol over to the area. The children are beginning to 

fight over the Styrofoam. Carol directs some of the children over to another collection of 

Styrofoam. Carol joins them. 

Once there, the children's interest in the circle in the middle of the Styrofoam 

prompts the children to begin digging out small pieces of Styrofoam. This continues 

until it almost appears to be snowing small pieces of Styrofoam. This activity continues 

for an extended period of time until the children are taken to the playground. 

A comparison between Carol's pre-treatment questioning and post-treatment 

questions (Appendix O) revealed that Carol asked fewer diagnostic type questions post-

treatment (51%) than pre-treatment (71%). Carol increased the number of higher-level 

questions she asked post-treatment by 5%. Finally, Carol asked 25% more open-ended 

questions post-treatment. 

Eve 

Eve is in the kitchen area of a classroom preparing a sensory activity. She is 

preparing ubleck. This concoction is made by mixing starch and water; however, today 

Eve adds purple food coloring to the water. The ubleck is mixed in cafeteria like trays. 

There are four trays at the table signaling to the children that only four children may 

participate in this activity at a time. 

Almost immediately, four children join Eve at the table. They roll their sleeves up 

and begin to squish the gooey mixture through their fingers. Almost instinctively, the 

children hold their hands up and allow the mixture to stream through the air down into 

the tray. They roll, manipulate and stir the mixture. Discussions of texture, appearance 
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and malleability of the mixture abound. The children compare the various trays of ubleck 

and try to figure out how make theirs the gooiest. 

It is obvious the children are enjoying this sensory experience by the sound of the 

activity. The room is filled with laughter, giggles and sounds of amazement. One child 

says to Eve, "This day is getting furmier and funnier." This activity keeps the children 

occupied for an extended period of time. As one child leaves, another one quickly claims 

the vacant seat. 

Though this is a very messy activity, the children are not deterred. It seems to 

enthrall them. The ubleck begins to spill on the table. A little can be found on the floor. 

Still, Eve and the children continue to enjoy the activity. They engage in a lively 

conversation about the ubleck. 

As to be expected, every now and then Eve looks up from the table to see what the 

other children in the classroom are doing. After all, there are only four children playing 

in this area. There are about six others playing in other areas of the room. 

Eve increased the amount of instructional type questions post-treatment by 14%. 

While none of Eve's pre-treatment questions were higher-level, 10% of her post-

treatment questions were higher-level. Finally, Eve asked three times more open-ended 

questions post-treatment (24%) than she did during her pre-treatment observation (7%). 

Gabriela 

Gabriela is on the playground with a group of children. A few children can be heard 

inside a tunnel playing with toys. Gabriela hears their voices inside the tunnel and moves 

over to look in on their play. Gabriela begins to question the children about their play. 



103 

Every now and again, Gabriela peaks up and around the tunnel to check on the other 

children in various areas of playground. 

Within a few minutes, a child comes over to show Gabriela a small cut on her finger. 

Gabriela helps this child find her way into the school to another teacher for help. On the 

way back to the playground area, Gabriela sees two children standing at the gate. She 

stops for a moment to talk with these children. 

It is now time for the children to go inside to prepare for lunch. The children meet 

another teacher at the sink to wash their hands. They then go sit on the rug for a story. 

Gabriela has selected a short story about the months of the year. She stops a few times to 

ask questions or infer things about the story. When she finishes the story, the children 

begin to transition for lunch. 

As the teacher gives the children clues such as: "If you put eggs in the brownies, you 

may get your lunchbox and go to the table." This continues until each child has 

transitioned to the table. Gabriela moves to the table with the children. 

As indicated in Appendix Q, Gabriela asked more instructional questions (20%) 

during her post-treatment observation than during her pre-treatment observation (3%). 

There was a shght increase (3%) in the number of higher-level questions Gabriela asked. 

Gabriela's post-treatment questions reflected more of a balance between open-ended 

(46%) and close-ended questions (54%) than during her pre-treatment observation where 

she asked mostly closed-ended questions (87%). 
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Jeri. 

Jeri's second observation was during circle time. The children are just settling in and 

awaiting directions from Jeri. Today a parent has joined the group and is seated amongst 

the children. 

One child in the group is very excited. She is called to the front of the group to share 

her excitement. The child begins to explain that she has learned how to pump the swing. 

This prompts the children in the group to begin discussing the momentous event of 

learning to pump on the swing. Jeri feeds the conversation by asking several open-ended 

questions (Farrar, 1984; Hyman, 1979). The children are so passionate about this topic 

that the conversation continues. The children each want to share their opinion of the best 

way to learn how to pump. 

Next, Jeri begins reading a pre-selected book. The children are captivated by the 

story. With the conclusion of the story, one child offers an opinion about the story. Jeri 

follows suit and directs the child's comment to the rest of the class in the form of a 

question. 

In Jeri's style, she informs the children of what they can expect to happen over the 

next few days. Again the children began to engage in fluid conversation about the 

various activities. They make plans for the week as a group. 

Jeri's post-treatment observation (Appendix R) reflected a 46% increase in the 

amount of instructional questions asked. With 36% of her post-treatment questions at the 

analysis level, Jeri was able to move into the higher-level questioning range. During pre-

treatment observations, all of Jeri's questions were lower-leveled. Finally, Jeri's post-
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treatment observation reflected a greater balance between open-ended (53%) questions 

and closed-ended questions (47%). 

Jessica 

Jessica is found in her preferred setting during her second observation. She is seated 

at the same table as during her first observation. Today the children are discussing bones. 

Jessica says this topic was introduced to the children after a parent brought in a bone he 

found on a hiking trip. The children were fascinated with the found treasure so Jessica 

sought to move forward with this generative them (Shore, 1992). 

Jessica begins the lesson with a discussion of the various bones located on the table. 

They begin discussing joints. Using the hinge on the door as an example, Jessica begins 

a lesson on joints in the body. The children speculate where they believe joints can be 

found in their own bodies. 

After the discussion, the group begins the wax resist paintings as they did in the first 

lesson. The children are inspired by the bones and are drawing skeletons on the paper. 

Jessica engages in conversations with the children about the bones and the art project. 

They all have an opinion of what type of animal the bones came from. They are allowed 

to experiment freely with the bones through touch and manipulation. 

Jessica writes three words on a piece of paper. In very large letters she writes bones, 

skeleton and joint. Jessica says each word as she writes. The paper is left as a reference 

for the children to use as they desire. 

Jessica's post-treatment and pre-treatment analysis (Appendix S) pointed to an 

increase in the amount of instructional questions asked post-treatment (16%) compared to 
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the number asked pre-treatment (12%). Jessica asked 13% more higher-level questions 

post-treatment. Also, Jessica asked fewer closed-ended questions post-treatment (71%) 

than pre-treatment (88%). 

Peggy 

Peggy is talking with a child in near the science area. Today there is a large plastic 

container filled with worms and dirt. The child cannot see into the container because of 

its located on the top of a shelf Peggy and the child try to decide where they can move 

the container for better viewing. Once they settle upon a good location, Peggy and the 

child begin to dig into the dirt looking for worms. 

For an extended period of time, Peggy and the child discuss the worms and their 

behavior. Another child comes over to join them. They hold the worms in their hands 

and discuss how fast the worms move, where they go and how they feel. Peggy 

encourages the children to explore the worms fully. 

During this experience, several children come up to Peggy and ask questions or show 

her various things. Peggy acknowledges the children but remains focused on the 

exploration of the worms. Eventually some of the onlookers decide to remain in the area 

and begin studying the worms. The activity continues until another child comes to Peggy 

for assistance with another project. 

Peggy asked three times more (29%) instructional questions post-treatment than pre-

treatment (9%). Appendix T details other improvements in Peggy's post-treatment 

questioning practices. Peggy asked 23% more higher-level questions than during her pre-
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treatment observations. Moreover, Peggy asked more open-ended questions post-

treatment (29%) than pre-treatment (7%). 

Sidney 

Sidney is working with a group of children as they prepare to make French toast. 

Sidney has set up the table with all of the supplies and equipment needed to make the 

toast. One child immediately joins her. Sidney goes to the playground to see if any other 

children care to join her in this activity. 

As part of this activity, Sidney has a recipe for the children to follow. The recipe has 

pictures that explain each step of the project. Most of the conversation Sidney has with 

the children surrounds the children's need to read and follow the recipe. They are 

encouraged to look at the recipe and follow the steps as indicated. 

As the project continues, several more children join the activity. There are more 

children at the table than there are chairs. The children are told that they can join in if 

they are able to locate more chairs within the school and bring them to the table. As the 

numbers of children increase at the table, the lesson becomes more stilted because Sidney 

has to stop often to address behavior concerns. 

As illustrated in Appendix U, Sidney did not ask any instructional questions during 

her pre-treatment observation. However, post-treatment observation analysis revealed 

that 14% of Sidney's questions were instructional. While Sidney did not ask any higher-

level questions pre-treatment (100% knowledge) or post-treatment, she did ask 14% more 

comprehension level questions post-treatment. These comprehension questions did offer 

more cognitive demands for the children in her classroom than knowledge level questions 
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alone (Bloom et al, 1956). Finally, 10% more of Sidney's questions were open-ended 

post-treatment. 

Susan 

Out on the playground in the back of the school Susan is sitting with a child who has 

a lego creation in this hand. Two more children walk up. They are going to measure their 

lego creations. They soon discover that the tape measure they found does not have the 

expected numbering system. This tape measure seems to have a strange number system. 

The oddity of the tape measure offers a source of conversation for Susan and the children. 

This continues until the children loose interest. 

Susan moves over to another group of children on the other side of the playground. 

They are digging with small shovels. They have a five-gallon bucket nearby. They are 

shoveling sand into this bucket. When the children see Susan, they begin to explain what 

they are doing. They are digging for t-rex bones. They ask Susan to get a shovel and 

help them on their quest. 

As they dig, one child discovers mica (fool's gold) intermixed into the dirt. The 

conversation flows to this discovery. The four children in the area begin to discuss this 

and search for more. They move in close and being rubbing and feeling the sand to sift 

out the mica. 

A child comes over to ask Susan for water. The water fountain in the middle of the 

playground does not work. Susan and the child spend some time attempting to get it to 

work. They have no luck. Susan and the child try to come up with a different plan. 
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They eventually move over to another area of the playground to find another source of 

water. 

During post-treatment observations (Appendix V), Susan's questions began to move 

up the cognitive hierarchy (Bloom et al, 1956). During pre-treatment observations, Susan 

asked primarily knowledge level questions (94%). During post-treatment observations, 

she asked more comprehension (22%), application (4%)) and analysis {9%) questions. 

Susan also increased the number of instruction questions asked by 25%. Susan asked four 

times more open-ended questions post-treatment (36%)) than pre-treatment {9%). 

Wendy 

A group of three and four year olds is on the playground. The newly added loft built 

around a tree on the playground captivates them. They are engaged in pre-tend play 

(Gestwicki, 1997). The children stop their play long enough to tell Wendy her role in the 

play. She is a crocodile. 

This pretend play continues until a child is hit on top of the head with a ball that is 

dropped from the loft. Wendy takes the children over to another area of the playground 

and they address the problem. Immediately following this discussion, two children come 

over and remind Wendy of her role in the play. They clarify a few rules for her and 

commence their play. 

Wendy and the children are back over by the tree. She is a crocodile again. The 

children chase Wendy around the playground and command her to, in turn, try to capture 

them. Wendy and the children continue to engage in this play until Wendy becomes tired 
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of chasing the children. The play ends with a conversation about the difference between 

a crocodile and a Cayman. 

As illustrated in Appendix W, Wendy asked more instructional questions post 

treatment (29%) than pre-treatment (3%). During pre-treatment, Wendy asked primarily 

knowledge level questions (95%). However, Wendy's post-treatment questions moved 

more into the comprehension (29%) level of the hierarchy. Finally, post-treatment results 

indicate that Wendy asked more open ended questions post-treatment (14%) than pre-

treatment (6%) 
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Post-Treatment Data Analysis 

Upon completion of the post-treatment observations, the researcher gave each 

teacher a printout of the questions they asked during the observation. As Tables 16-24 

indicate, the questions were analyzed in the same manner as the pre-training questions. In 

addition the teachers were given some simple descriptive statistics that compared their 

Pre-treatment questioning practices to that of the post-treatment questioning practices 

(Appendices 0-W). 

The third hypothesis for this study postulated that as a result of treatment, the 

teachers in this study would ask more of the types of questions that advance reasoning. 

We know these to be instructional (Pate & Bremer, 1967; Wilen, 1991), higher level 

(Goodwin et al., 1983; Omstien, 1988; Wilen, 1991; Winne, 1979) and open ended 

(Hyman, 1979; Farrar, 1984) questions. As a result, the teachers' questions were 

analyzed for each of these contingencies. Again the researcher utilized JMPIN statistical 

software to analyze the data from tables 16-24. This time the teachers' pre-treatment 

questioning practices were compared to their post-treatment questioning practices. A chi-

square test was applied to the determine relationship between treatment and the purpose 

(Pate & Bremer, 1967; Wilen, 1991), sophistication (Cassidy, 1989; Fillippone, 1998; 

Goodwin et al., 1983; Winne, 1979) and structure (Farrar, 1984; Hyman, 1979) of the 

teacher's post-treatm€;nt questions. 

Purpose 

To advance reasoning, the purpose of the teachers' questions must be instructional 

(Pate & Bremer, 1967; Wilen, 1991). Although up until now the teachers' questions 
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were categorized four ways: (a) rhetorical, (b) routine, (c) diagnostic, and (d) 

instructional, this was done to help both the researcher and the teachers fully understand 

the types of questions being asked in the classroom. As stated earlier, the researcher 

needed to understand fully the teachers' questioning practices to plan change effectively 

(Fox, 1984). However, since only instructional questions advance reasoning, all of the 

teachers' pre-treatment and post-treatment questions were categorized as either 

instructional or non-instructional. The calculations for the chi-square are summarized in 

Table 26. 

The nature of the relationship can be discerned by further examination of Table 

26. The largest (0-E)^/E values were for instructional questions. Examination of the 

observed minutes expected frequencies suggests that the teachers asked more 

instructional questions (-43.07) questions and less non-instructional questions (43.07) 

'y 

than expected post-treatment, X (1, N = 844) = 61.14, p = .01. As indexed by Cramer's 

statistic, the strength of the relationship was .34. 

Sophistication 

The teachers' questions were again classified in two ways. All analysis, synthesis 

and evaluation questions were identified as higher-level questions and all knowledge, 

comprehension and application level questions were identified as lower-level questions 

(Cassidy, 1989; Fillippone, 1998; Goodwin et al., 1983; Winne, 1979). While both types 

of questions have value in the early childhood classroom, higher-level questions do more 

to advance reasoning that lower-level questions (Fillippone, 1998; Goodwin, et al., 1983; 

Riegle, 1976; Sanders, 1966). 
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A chi-square test was applied to determine the relationship between treatment and 

the level questions asked by the teachers. The calculations for the chi-square are 

summarized in Table 28. The nature of the relationship can be discerned by further 

examination of Table 28. The largest (0-E) /E values were for higher level questions. 

Examination of the observed minutes expected frequencies suggests that the teachers 

asked more higher-level questions (-23.64) questions and less lower-level questions 

(23.64) than expected post-treatment, (1, N = 844) = 40.13, p = .01. As indexed by 

Cramer's statistic, the strength of the relationship was .22. 
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Structure 

Questions that advance reasoning are generally open-ended and do not demand 

one specific answer (Farrar, 1984; Hyman, 1979). The third and final chi-square analysis 

of the teachers' pre-treatment and post-treatment questioning examines the relationship 

between the structure of the teachers' questions and treatment. The calculations for the 

chi-square are summarized in Table 30. 

The nature of the relationship can be discerned by further examination of Table 

30. The largest (0-E)^/E values were for open-ended questions. Examination of the 

observed minutes expected frequencies suggests that the teachers asked more open-ended 

questions (-43.17) questions and less closed-ended questions (43.17) than expected post-

treatment, (1, N = 844) = 58.37, g = .01. As indexed by Cramer's statistic, the 

strength of the relationship was .30. 
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POST-TREATMENT RESULTS 

The third hypothesis for this study stated that teachers would ask more 

instructional (Pate & Bremer, 1967; Wilen, 1991), open-ended (Hyman, 1979; Farrar, 

1984) and higher level questions (Goodwin et al., 1983; Omstein, 1988; Wilen, 1991; 

Winne, 1979) after treatment (1^2) than they asked prior to the treatment (|ai). Since all 

three chi square tests were found to be significant, it can be said that early childhood 

teachers use of questions that advance reasoning did improve with treatment. 

While the nimiber of questions the teachers asked pre-treatment (431) and post-

treatment (413) were not largely different (-18), the makeup of the types of questions the 

teachers asked did change significantly. Overall, the teachers were found to ask: (a) less 

diagnostic questions post-treatment (64%) than pre-treatment (84%), (b) more higher-

level questions post-treatment (13%) than pre-treatment (2%) and (c) more open-ended 

questions post-treatment (75%) than pre-treatment (24%). 

It is important to note that the change in teacher's questioning reported here was 

made after only one workshop instruction and two weeks of practice time. If early 

childhood programs were to embrace this philosophy into their ongoing practices and the 

trend continued, early childhood teachers would likely see even more positive results. 

According to Dewey (1938), we must understand that early childhood teachers are not 

skilled technicians that simply carry out prescribed processes without thinking. They 

must fully understand the power (Wease, 1976) and instructional potential (Pate & 

Bremer, 1967; Wilen, 1991) of questions in the early childhood classroom. Moreover, 
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they must have a thoughtful philosophy rather than following along and questioning their 

students the way they themselves were questioned as students (Dewey, 1938). 



117 

FUTURE RESEARCH 

The purpose of this research was to determine the generalizablity of available 

research on teacher questioning to early childhood education. While we know that 

teachers in other settings are generally poor questioners when it comes to utilizing 

questions to advance reasoning (Baron, 1985), there had been little research on the 

subject in early childhood education. The finding of this study support that the available 

research can be generalized to early childhood education since teachers in early 

childhood education settings were found to underutilize questions that advance reasoning. 

Further, it was found that through treatment such as the one developed by the researcher, 

early childhood teacher's questioning practices can be honed to be more effective in 

advancing reasoning. 

The attempt to study teacher questioning in early childhood education was not 

without methodological hindrances. The attempt to generalize from other fields into early 

childhood education was challenging. For future research, the researcher takes this 

opportunity to report some considerations studies should address for an even stronger 

relationship between treatment and teachers' questioning practices to advance reasoning. 

The information provided was compiled from a review of field notes and interviews 

with each teacher. Within a week of the Post-treatment observations, the researcher 

contacted the teachers to discuss the findings of the study and to gather enlightenment 

data (Rossman & Rallis, 1998) from an emic point of view of the findings (Adelmen & 

Young, 1985). The researcher engaged in telephonic interviews with each teacher. The 

interviews revealed several trends to consideration for future studies of this topic. 
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Moving Beyond Awareness 

All of the teachers indicated that the training should have been covered in more 

detail over a longer period of time. The researcher managed to cover all of the materials 

discussed in Appendix B within the normal range of time allotted for training for this 

geographical area—two and one half hours; however, the teachers thought that the 

amount of information covered during this period of time was too much information for 

one setting. From the researcher's perspective the teachers did not have a sufficient 

amount of questioning schema needed to cover the extensive amount of material over 

such a short period of time (Schwartz & Reisburg, 1991). 

The teachers maintained that the workshop accomplished its overarching goal of 

prompting the teachers to reflect upon their current practices (Fox, 1984) and come away 

with a better understanding of the power (Wease, 1976) and instructional potential (Pate 

& Bremer, 1967; Wilen, 1991) of questions in the early childhood classroom. While the 

teachers indicated that they would gain even more understanding of the power and 

instructional potential of questions through extended training, they each indicated that the 

limited training did invoke a greater sense of awareness about their current practices. 

This awareness is critical for change because it initiates the cycle of learning 

(Bredekamp & Rosegrant, 1992). Of the four phases of the learning cycle, awareness 

provides a "broad recognition of the parameters" of the topic (p. 32). One enters the 

awareness phase of the learning cycle through simple exposure. In this context, the 

workshop provided the teachers with just such a broad recognition. 
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Continuing along the learning cycle, the learner generally moves to the 

exploration phase (Bredekamp & Rosegrant, 1992). Here, the learner is explores the 

new knowledge in an attempt to figure how this knowledge applies to them. The teachers 

in this study were engaged in the exploration phase of the learning cycle during their two-

week practice period. 

During the third phase of the learning cycle-inquiry, the learner begins to 

compare their knowledge to that of others (Bredekamp & Rosegrant, 1992). The teachers 

at Second Street School indicated that they frequently talked about the research amongst 

themselves in impromptu gatherings. During these informal meetings and discussions, 

the teachers entered the inquiry phase of the learning cycle. 

The final stage of the learning cycle is the utilization phase (Bredekamp & 

Rosegrant, 1992). In this final state the learner enters a functional level of learning at 

which the learner can apply or make use the knowledge (p. 33). In the utilization phase, 

the learner owns the knowledge and can effectively apply it in any new and appropriate 

situation. 

The teachers at Second Street felt they had not yet entered the utilization phase of 

learning (Bredekamp & Rosegrant, 1992). They all beheved that the topic was intriguing 

enough to them that they would continue to explore, inquire (Bredekamp & Rosegrant, 

1992) and coach (Klatt, 1999; Joyce & Showers, 1983; Joyce & Showers, 1996) their 

way to the utilization phase of the learning cycle. 
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Planning For The Unknown 

Early childhood classrooms often appear unstructured and unorganized to the 

untrained eye (Bredekamp & Copple, 1997; Gestwicki, 1997). Observations and teacher 

interviews revealed that the serendipitous nature of early childhood classrooms made it 

difficult for the teachers to plan their questions effectively in advance. As previously 

described, the teachers at Second Street are staunch advocates of learning through play 

(Dewey, 1938; Froeble, 1899; Montessori, 1914; Piaget, 1962; Vygotsky, 1978). In this 

context, very few aspects of the day are planned events. The children are given extended 

periods of time to interact and play within the interest areas (Gestwicki, 1997). The 

curriculum is based upon generative themes that the teachers extract from the children's 

play (Shore, 1992). 

This unpredictable nature of the early childhood classroom (Gestickwi, 1997) 

made it difficult for teachers to plan their questions in advance. Although the teachers 

attempted to plan questions in advance, the events that occurred the classrooms were 

frequently a mismatch for the planned questions. Further generic questions for specific 

areas met little success because of the capricious social interactions that occur during the 

children's interactions (Vygotsky, 1978). 
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Staying Within Our Roles. 

As established, an essential part of asking higher-level questions is to plan them in 

advance (Fairbaim, 1987; Dillon, 1988; Wasserman, 1992). Another obstacle the 

teachers at Second Street faced in attempting to plan their questions in advance was 

overcoming the varied roles the teachers play in the classrooms. Despite the fact that the 

teachers sought to work as a team during lesson planning, most often this role is the 

responsibility of the lead teacher in each classroom. Therefore, planning questions in 

advance proved to be slightly more challenging for the assistant teachers at Second 

Street. Their role is to facilitate plans developed by another teacher. 

Some teachers indicated that they often do not know the planned subject until 

they arrive at school each day. Even though the lead teacher or the teaching team may 

have been successful at planning the week's activities as a team, the children's play may 

lead them to a completely different theme (Bredekamp & Copple, 1997; Shore, 1992). 

The teachers try to honor those generative themes and immediately include them in the 

curriculum (Gestwicki, 1999; Johnson et al., 1999; Lakin, 1996, Shore, 1992). This was 

evident during the researcher's observations. One child brought in a bone to share with 

his classmates. This appealed to the children's interest; therefore, the lead teacher 

immediately embraced the theme and brought in even more bones the following day. 

There was little time to meet or discuss this change with the assistant teachers in the 

classroom prior to implementation. 
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Embracing Classroom Routines 

Just as the serendipitous nature of the early childhood classroom must be considered, so 

to does the often-routine nature of the classroom. Early childhood educators have two 

primary roles in their classrooms—educator and caretaker (Bredekamp & Copple, 1997). 

This study considered their role as an educator. The teachers felt it would be an 

inaccurate assessment not to consider their secondary role of caretaker. 

In an early childhood settings, teachers must also provide some routine or 

custodial care each day (Bredkeamp & Copple, 1997). Specifically, these teachers spend 

a great deal of time ensuring the children's basic physiological and biological needs are 

met (Maslow, 1962) and at the same time helping them learn to become independent in 

caring from themselves. 

When asked if there was a specific time during the day that proved to be more 

difficult to ask instructional type questions (Pate & Bremer, 1967; Wilen, 1991), the 

teachers indicated that these routine times were most difficult. In the significant amount 

of classroom time that is spent dealing with such routine events such as monitoring 

bathroom visits, serving food to fifteen hungry children, helping them all with their coats, 

hats and gloves or cleaning running noses, it proved to be difficult to effectively ask 

instructional or higher-level questions (Goodwin et al, 1983; Omstien, 1988; Wilen, 

1991). The primary goal of these times of day is to ensure that all the children's basic 

needs are indeed met in a reasonable amount of time. 

Summarily, early childhood education is very different from a typical elementary 

or secondary classroom, though this statement seems to state the obvious. One must 
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really consider, understand and embrace these differences when planning for research in 

the early childhood classroom. It is to be remembered that circumstance, culture and 

environment of the early childhood classroom are themselves a form of data (Hedrick, 

Bickman & Rob, 1993) 
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Figure 1: Bloom's Taxonomy of Education Objectives 

Evaluation 
Requires children to make an informed opinion or judgment 

using a specific standard. 
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Synthesis 
Requires children to pull pieces of knowledge together to make 

something new. Allows for convergent thinking or many 
different ways of thinking to solve the same problem 

Analysis 
Requires an understanding of the intricate parts of something 

and how those parts come together to form a whole. 

Application Requires the child to apply knowledge to a new situation. 
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Comprehension 
Requires the child to demonstrate a level of understanding 

without the presence of cues 

Knowledge 
Requires the child to recall previously learned materials and 

provide evidence of rote learning. 

Note: Information in this chart taken from Bloom, B. S., Engelhart, M. D., Furst, E. J., 
Hill, W. H., & Krathwohl, D. R. (Eds.). (1956). Taxonomy on educational objectives: 
The classification of educational goals (1st ed.). New York: Longman, Green and Co. 
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Figure 2: Appropriate Placement of Wait Time in Questioning 

Question By 
Wait Time 1 

Response By 
Wait Time 3 

Reaction By 
The Teacher 

Wait Time 1 
The Student 

Wait Time 3 
The Teacher 

Note That Responses Usually Occur In Bursts of 
Words With Short Pauses Between Bursts. 

Note; Diagram modify from diagram found in Swift, J.N., Gooding, C.T. & Swift, P.R. 
(1983). Questions and wait time In (Ed.) J. Dillon Questioning and Discussion: a 
Multidisciplinary Study. Ablex, Norwood, N.J. 
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Table 1: Teacher Demographics 

Age Range Ethnicity 
Years 

Experience 
Education 

Level 
Carol 41-50 White 11 4 
Eve 31-40 White 3 1 
Gabriela 31-40 Hispanic 6 1 
Jeri 31-40 White 12 4 
Jessica 31-40 White 10 4 
Peggy 51 & Above White 20 4 
Sidney 41-50 Black 8 3 
Susan 41-50 White 17 4 
Wendy 31-40 White 1.5 4 
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Table 2: Descriptions of Pre-Training Observations 

Teacher 
Activity 

Observed 
Length of 

Observation 

Number of 
Questions 

Asked 

Mean 
Questions Per 

Minute 

Carol Circle Time 21 Minutes 52 2 

Eve 
Interactions in 
Interest Area 

11 Minutes 46 4 

Gabriela Outdoor Play 13 Minutes 39 3 

Jeri Circle Time 19 Minutes 58 3 

Jessica 
Small Group 
Activity 

15 Minutes 33 2 

Peggy Snack Time 19 Minutes 66 3 

Sidney 
Cooking 
Activity 

12 Minutes 39 3 

Susan 
Interactions in 
Interest Area 

Individual 

10 Minutes 34 3 

Wendy 
Activity & 
Interactions in 
Interest Area 

19 Minutes 65 3 



Table 3: Pre-Treatment Questioning Analysis for Carol 

Question Purpose 
1. Do you think we should read that one right now? histructional 
2. Do you like to read that book? Diagnostic 
3. Pardon? Diagnostic 
4. What did you say? Diagnostic 
5. Do you have two hands here? Diagnostic 
6. Can you say hello? Diagnostic 
7. Do you have a monster at your house? Diagnostic 
8. Do you have a monster in your closet? Diagnostic 
9. They are afraid of you? Diagnostic 
10. Do you have a shadow? Diagnostic 
11. Milo, didn't you make a shadow monster the other day? Diagnostic 
12. How come you think her mom never noticed the 

monster? Instructional 

13. The words are written right there aren't they? Diagnostic 
14. Can you see it? Diagnostic 
15. What do you think that means to snuffle? histructional 
16. What do you think it means snuffled? Instructional 
17. How would you peak behind the curtains? Instructional 
18. Do you want to say this real loud? Diagnostic 
19. How do you think Maggie feels about that monster? Instructional 
20. How do you gmmble to yourself? Instructional 
21. Do you think Maggie snores? Instructional 
22. Do you want to say that? Diagnostic 
23. How do you think a monster says hello? Instructional 
24. Now how would you ask a monster "what do you 

Instructional want"? Instructional 

25. Did you know she was looking for her mother? Instructional 

Instructional Hierarchy Sophistication Structure 
Yes Comprehension Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Open 
No Knowledge Lower-Level Open 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 

Yes Analysis Higher-Level Open 

No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
Yes Comprehension Lower-Level Open 
Yes Comprehension Lower-Level Open 
Yes Comprehension Lower-Level Open 
No Knowledge Lower-Level Closed 
Yes Comprehension Lower-Level Open 
Yes Comprehension Lower-Level Open 
Yes Comprehension Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Application Lower-Level Open 

No Application Lower-Level Open 

No Comprehension Lower-Level Closed 



Table 3 (Continued): Pre-Treatment Questioning Analysis for Carol 

26. Do you think those eyes are the mommy's eyes? Diagnostic 
27. Then when she went got in the bed what do you think? Diagnostic 
28. Where is the mama monster? Diagnostic 
29. Oh you mean there's another book? Diagnostic 
30. Is that right? Diagnostic 
31. Do you see it? Diagnostic 
32. Dare we go another book? Rhetorical 
33. Can you see it? Diagnostic 
34. Here's medicine you were talking about right? Diagnostic 
35. How do you roar? Diagnostic 
36. Do you want to jump Diagnostic 
37. Do you see the eyes in the cave? Diagnostic 
38. Right Katie? Diagnostic 
39. Can you see her eyes? Diagnostic 
40. Do you like strawberries? Diagnostic 
41. She does look like a monster doesn't she? Diagnostic 
42. You want to say that? Rhetorical 
43. You want to say this part? Rhetorical 
44. Want to bite? Diagnostic 
45. Didn't the boys all get some? Diagnostic 
46. Would you like a piece? Diagnostic 
47. Are you wearing red? Diagnostic 
48. Do you want to make a choice? Diagnostic 
49. Do you have white on? Diagnostic 
50. What color are your shoes? Diagnostic 
51. Do you have white on Bianca? Diagnostic 
52. Do you have white on Hanna? Diagnostic 

No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Open 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 

K) 



Table 4: Pre-Treatment Questioning Analysis for Eve 

1. 

2. 

3. 
4. 
5. 
6. 
7. 

9. 
10. 

Question Purpose 
What' s That? Diagnostic 
Kitty Kat are you ok? Diagnostic 
Kitty Kat are you all right? Diagnostic 
Did you see how careful your kitty cat was being? Diagnostic 
A fireplace? Diagnostic 
You know what' s funny? Rhetorical 
Do you guys know what kind of dog Luca has? Diagnostic 
And did you know sometimes fire stations have ^. 
Dalmatians? Drngnosfc 

You knew that? Rhetorical 
He's scared? Diagnostic 

11. Should we make sure he's ok? Diagnostic 
12. Really? Rhetorical 
13. Can I see? Diagnostic 
14. You know what? Rhetorical 
15. Can you help me build it up first? Diagnostic 
16. How did he get a fire in his mouth? Instructional 
17. You want to borrow Santa Claus? Diagnostic 
18. Do you want to do that puzzle? Diagnostic 
19. You know what Sean? Rhetorical 
20. You want to move over here? Diagnostic 
21. Your kitty cat? Diagnostic 
22. Is that a house for your dog? Diagnostic 
23. Are we going to put your dog inside? Diagnostic 
24. What should this be over here? Instructional 
25. Can this be a part of your house? Diagnostic 
26. Ok? Rhetorical 
27. But what about right here? Diagnostic 

Instructional Hierarcliy Sophistication Structure 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
Yes Comprehension Lower-Level Open 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
Yes Comprehension Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 



Table 4 (Continued): Pre-Treatment Questioning Analysis for Eve 

28. Do you think we could get this dog through without 
knocking it over? Diagnostic 

29. Do you think we could do it with that other dog up 
there? Diagnostic 

30. Should we make the fence a little bit bigger? Diagnostic 
31. Did you know that? Diagnostic 
32. Can you come and get the doggy on the other side? Diagnostic 
33. Can you get the doggy on the other side? Diagnostic 
34. How could we make it bigger? Instructional 
35. Can we make it big across? Diagnostic 
36. How are we going to make this? Instructional 
37. Do you think puppy can fit through here? Diagnostic 
38. Your kitty cat is going to sit like that? Diagnostic 
39. Kitty cat are you ok? Diagnostic 
40. That puzzle? Diagnostic 
41. Right? Diagnostic 
42. Remember the story Susan read? Diagnostic 
43. Whose doggy is this? Diagnostic 
44. Whose is it? Diagnostic 
45. Is this yours? Diagnostic 
46. Do you know a girl in the sunshine class? Diagnostic 

No Comprehension Lower-Level Closed 

No Comprehension Lower-Level Closed 

No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
Yes Comprehension Lower-Level Open 
No Comprehension Lower-Level Closed 
Yes Comprehension Lower-Level Open 
No Comprehension Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 



Table 5: Pre-Treatment Questioning Analysis for Gabriela 

Question Purpose 
1. Who is Hanna? Diagnostic 
2. Is Hanna the daughter? Diagnostic 
3. Where are you going sister? Diagnostic 
4. Sister where are you going? Diagnostic 
5. Are you making mud pies? Diagnostic 
6. Where are you going? Diagnostic 
7. Do you want to fill them in? Diagnostic 
8. You're gonna go off in the other direction? Diagnostic 
9. Do you want to do it yourself or do you need me to go to 

the other side? 
Diagnostic 

10. Can you really? Diagnostic 
11. Can you do it all by yourself Dylan? Diagnostic 
12. You wanna go around and try it again? Diagnostic 
13. What are you going to pretend to be? Diagnostic 
14. Are you going to be able to get off by yourself? Diagnostic 
15. Bianca do you want to go again? Diagnostic 
16. Bianca can you wait for Dylan to come up? Diagnostic 
17. Shall we go up the slide? Diagnostic 
18. You coming this way? Diagnostic 
19. You gonna jump from up there? Diagnostic 
20. What's the matter? Diagnostic 
21. Do you want to come and walk the slide? Diagnostic 
22. You have a purple one? Diagnostic 
23. What color is that? Diagnostic 
24. Do you think these tires went to a little car or a big car? Diagnostic 
25. You thmk so? Instructional 
26. A little bitty car with huge tires? Diagnostic 
27. Do you have two shirts? Diagnostic 
28. How many shirts do you have? Diagnostic 

Instructional Hierarchy Sophistication Structure 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
Yes Knowledge Lower-Level Open 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Open 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
Yes Comprehension Lower-Level Open 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 



Table 5 (Continued): Pre-Treatment Questioning Analysis for Gabriela 

29. Is that fun Patrick on that trampoline? Diagnostic 
30. Are you guys ok? Diagnostic 
31. Did you get tired? Diagnostic 
32. Are you taking a rest too? Diagnostic 
33. Do you need a rest Bianca Diagnostic 
34. What happened? Diagnostic 
35. Was it an accident that happened? Diagnostic 
36. What are you doing Bianca? Diagnostic 
37. Are you resting in the sun? Diagnostic 
38. You want to get up Bianca? Rhetorical 
39. You want to get a ball? Diagnostic 

No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Open 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Open 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
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Table 6: Pre-Treatment Questioning Analysis Jeri 

Question 
1. Is farmer duck a boy duck or a girl duck? 
2. What do you think? 
3. How about sometimes farmer duck will be a boy and 

sometimes farmer duck will be a girl. 
4. Do ducks eat apples? 
5. They eat fishes? 
6. Leaving.. .how many apples 
7. Leaving how many apples? 
8. How many apples are left? 
9. Ok can everyone get cozy? 
10. Hey Julia can you bring me a tissue on your way over? 
11. Do you mind? 
12. Can you bring the whole box please? 
13. Does anyone else need one? 
14. Do you need a tissue? 
15. Is that why you are raising your hand? 
16. Do you guys know about quilts? 
17. Do you know what a quilt is? 
18. Anybody else have any ideas about quilts? 
19. What goes on your feet? 
20. See how it has those different patches? 
21. Do you remember this one? 
22. So shall we read about Farmer Duck now? 
23. How did the Duck Answer? 
24. Can you see the farmer? 
25. Noah do you want to come and show me the word 

Quack on this page? 
26. Patrick do you want to come and show me the word 

Quack on this page? 

Purpose 
Diagnostic 

Instructional 

Rhetorical 

Diagnostic 
Diagnostic 
Diagnostic 
Diagnostic 
Diagnostic 
Rhetorical 
Diagnostic 
Diagnostic 
Diagnostic 
Diagnostic 
Diagnostic 
Diagnostic 
Diagnostic 
Diagnostic 

Instructional 
Diagnostic 
Diagnostic 
Diagnostic 
Diagnostic 
Diagnostic 
Diagnostic 

Diagnostic 

Diagnostic 

Instructional Hierarchy Sophistication Structure 
No Knowledge Lower-Level Closed 
Yes Comprehension Lower-Level Open 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Kjiowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
Yes Comprehension Lower-Level Open 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 



Table 6 (Continued): Pre-Treatment Questioning Analysis Jeri 

27. Serena do you want to come and show me the word 
quack on this page 

28. Grace would you like to come up and show me another 
word Quack on this page. 

29. How many quacks are on this page? 
30. Which one says quack. 
31. Michael do you want to come up and show us the word 

quack on this page. 
32. What does the duck say? 
33. Mattie do you want to come up and show me the word 

quack on this page. 
34. Where is the word quack? 
35. Corrine do you want to find the word quack on this 

page. 
36. You don't want to have a turn? 
37. Nikiah do you want to find the word quack on this 

page? 
38. How many times does it say quack on this page? 
39. What did the cow say? 
40. Zeke did you have a turn yet? 
41. Do you want to come up and show me the word Moo? 
42. You did? 
43. Isaac you didn't have a turn yet? 
44. Would you like to come up and show me the word 

Baa? 
45. Do you remember what the word Baa looks like? 
46. Sammy did you have a turn yet? 
47. Sammy do you remember what the word cluck looks 

like? 
48. What does the word cluck start with? 
49. Do farm animals usually go into houses? 

Diagnostic 

Diagnostic 

Diagnostic 
Diagnostic 

Diagnostic 

Diagnostic 

Diagnostic 

Diagnostic 

Diagnostic 

Diagnostic 

Diagnostic 

Diagnostic 
Diagnostic 
Diagnostic 
Diagnostic 
Diagnostic 
Diagnostic 

Diagnostic 

Diagnostic 
Diagnostic 

Diagnostic 

Diagnostic 
Diagnostic 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 



Table 6 (Continued): Pre-Treatment Questioning Analysis Jeri 

50. Can you sit criss cross apple sauce to everyone can 
see. 

51. Julia did you get a turn to show me a word? 
52. Do you want to? 
53. Do you want to come up and show me the word quack 

on this page? 
54. Do you remember what it looks like? 
55. Do you see it? 
56. Can you guys help Julia? 
57. What's that game we like to play? 
58. How about it? 

Rhetorical 

Diagnostic 
Diagnostic 

Diagnostic 

Diagnostic 
Diagnostic 
Diagnostic 
Diagnostic 
Rhetorical 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge. Lower-Level Closed 

o^ 



Table 7: Pre-Treatment Questioning Analysis for Jessica 

Question Purpose 
1. Could you scooch over just a little bit this way? Diagnostic 
2. Did you put some gold over it? Diagnostic 
3. Would you like to work on this side? Diagnostic 
4. Do you like princes? Diagnostic 
5. Are you finished? Diagnostic 
6. See how it sparkles? Diagnostic 
7. Are you done painting it? Diagnostic 
8. Is there anything else that you would like to do to it? Instructional 
9. What are you thinking? Instructional 
10. Did he come to the park with you? Diagnostic 
11. What happened to this marker? Instructional 
12. Where do you think the really big cap goes? Diagnostic 
13. Which side? Diagnostic 
14. How about the little cap? Diagnostic 
15. You did it and it didn't happen? Diagnostic 
16. Can you slide it right in here? Diagnostic 
17. Can I use any color I want? Diagnostic 
18. Can you tell by my breath what I have been eating? Diagnostic 
19. You did? Diagnostic 
20. Do you want to paint? Diagnostic 
21. Can you push it? Diagnostic 
22. Have you heard that word before? Diagnostic 
23. Does that help more paint get on it when you swirl it 

around like that? 
Diagnostic 

24. Can you stick your brush way down in there? Diagnostic 
25. What color is my nose? Diagnostic 
26. Is it green? Diagnostic 
27. Do I have paint on my nose? Diagnostic 
28. Might this been someone's? Diagnostic 

Instructional Hierarchy Sophistication Structure 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
Yes Analysis Higher-Level Open 
Yes Analysis Higher-Level Open 
No Knowledge Lower-Level Closed 
No Comprehension Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 



Table 7 (Continued): Pre-Treatment Questioning Analysis for Jessica 

29. Can you hold your brush up? Diagnostic 
30. Do you need another sheet of paper? Diagnostic 
31. Inside of it? Diagnostic 
32. You want to work in here? Diagnostic 
33. What made you think of working in here? Instructional 

No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
Yes Analysis Higher-Level Open 



Table 8; Pre-Treatment Questioning Analysis for Peggy 

Question Purpose 
1. Shall we try that Julian? Diagnostic 
2. Can you swim? Diagnostic 
3. Can you swim in the ocean? Diagnostic 
4. Are you still hungry whale? Diagnostic 
5. Are you missing your mommy whale? Diagnostic 
6. Julian should we rub those barnacles off the whale? Rhetorical 
7. What do you think? Instructional 
8. Do they like it? Diagnostic 
9. You want to come and give him a backrub? Diagnostic 
10. He needs another whale friend to pay with? Diagnostic 
11. Or maybe you can change your mind and play with 

Julian? 
Diagnostic 

12. Are you missing your mommy whale? Diagnostic 
13. Do you think you'll change it back again? Diagnostic 
14. We'll keep asking ok? Rhetorical 
15. Well what else do whales eat? Diagnostic 
16. Do you have any plankton in that bucket? Diagnostic 
17. What else could the whale get? Instructional 
18. Real Cheerios? Diagnostic 
19. What do you think, yogurt? Diagnostic 
20. Do you think its yogurt? Diagnostic 
21. What do we have here? Rhetorical 
22. Can you go get some napkins out of the lunchbox for us? Routine 
23. How many do you think we could have of those Miriam? Instructional 
24. Do you think five sounds like a good number? Diagnostic 
25. Do you have a napkin? Diagnostic 
26. Did you wash your hands Julian? Routine 
27. Thomas did you wash your hands? Routine 
28. Would you like some berries on your yogurt? Routine 

Instructional Hierarchy 
No Knowledge 
No Knowledge 
No Knowledge 
No Knowledge 
No Knowledge 
No Knowledge 
Yes Analysis 
No Knowledge 
No Knowledge 
No Knowledge 

No Knowledge 

No Knowledge 
No Comprehension 
No Knowledge 
No Knowledge 
No Knowledge 
No Comprehension 
No Knowledge 
No Knowledge 
No Knowledge 
No Knowledge 
No Knowledge 
Yes Analysis 
Yes Knowledge 
No Knowledge 
No Knowledge 
No Knowledge 
No Knowledge 

Sophistication Structure 
Lower-Level Closed 
Lower-Level Closed 
Lower-Level Closed 
Lower-Level Closed 
Lower-Level Closed 
Lower-Level Closed 
Higher-Level Open 
Lower-Level Closed 
Lower-Level Closed 
Lower-Level Closed 

Lower-Level Closed 

Lower-Level Closed 
Lower-Level Closed 
Lower-Level Closed 
Lower-Level Closed 
Lower-Level Closed 
Lower-Level Open 
Lower-Level Closed 
Lower-Level Closed 
Lower-Level Closed 
Lower-Level Closed 
Lower-Level Closed 
Higher-Level Open 
Lower-Level Closed 
Lower-Level Closed 
Lower-Level Closed 
Lower-Level Closed 
Lower-Level Closed 



Table 8 (Continued): Pre-Treatment Questioning Analysis for Peggy 

29. How about 5? Diagnostic 
30. Does 5 sounds like a good number? Diagnostic 
31. How many do you think? Instructional 
32. How much do you think Julian? Instructional 
33. You think 4? Diagnostic 
34. Why don't you take 6? Diagnostic 
35. Gigi how many do you want to take? Diagnostic 
36. How many do you want to take? Diagnostic 
37. Are you waiting for the yogurt? Diagnostic 
38. Jillian do you want some berries to? Diagnostic 
39. Do you want to try some of that yogurt? Diagnostic 
40. Sit on that while you are doing it? Diagnostic 
41. How about a spoon? Diagnostic 
42. How are you doing there Thomas? Diagnostic 
43. You like that? Diagnostic 
44. Patrick you want to try some yogurt? Diagnostic 
45. Would you like to try some of these crunchy crackers? Diagnostic 
46. How are you doing Thomas? Diagnostic 
47. Did you get enough? Diagnostic 
48. You changed your mind? Diagnostic 
49. Are they good? Diagnostic 
50. More juice? Routine 
51. You sort of like them? Diagnostic 
52. You need another one? Diagnostic 
53. Guess where I put the napkins so they wouldn't blow 

Rhetorical away Rhetorical 

54. Do you think you could sit next to Miriam on that bench 
instead of on the table? 

Rhetorical 

55. What? Diagnostic 
56. Seconds of crackers? Diagnostic 
57. How many of this kind? Diagnostic 
58. What just happened? Diagnostic 

No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
Yes Analysis Higher-Level Open 
Yes Analysis Higher-Level Open 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
Yes Knowledge Lower-Level Closed 
Yes Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Open 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 

-1̂  o 



Table 8 (Continued): Pre-Treatment Questioning Analysis for Peggy 

59. A volcano of yogurt? Diagnostic 
60. Do you want some fresh berries on that yogurt? Routine 
61. The lava won't bum you? Diagnostic 
62. Do you think that would work with the lava? Instructional 
63. Of yogurt? Diagnostic 
64. Gigi did you want seconds of yogurt? Routine 
65. How about if I put a fresh spoon in there for you to serve „, . 

• .-t f-» Xxjictoncsl 
with? 

66. Yogurt juice? Diagnostic 

No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
Yes Comprehension Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 



Table 9: Pre-Treatment Questioning Analysis for Sidney 

Question Purpose 
1. Oklahoma? Diagnostic 
2. The state? Diagnostic 
3. Do you know someone in Oklahoma? Diagnostic 
4. Who do you knov/? Diagnostic 
5. You just know the state? Diagnostic 
6. Like snow? Diagnostic 
7. Are you gonna use this? Diagnostic 
8. Do you want me to finish it? Diagnostic 
9. You want to try this one or do you want to try a bigger Diagnostic 

one? 
10. You want to try this big piece like this? Diagnostic 
11. Do you want me to cut it in half like we die before? Diagnostic 
12. You want to put yours inside now? Diagnostic 
13. Do you want what's inside here in here? Diagnostic 
14. Are you ready to do that yet? Diagnostic 
15. Two planes? Diagnostic 
16. Where are you flying too? Diagnostic 
17. Where are you flying too? Diagnostic 
18. Do you want to go ahead and do this one I was working Diagnostic 

on 
19. It's getting away from you huh? Diagnostic 
20. Blasting off huh? Diagnostic 
21. Do you need for me to cut that for you? Diagnostic 
22. Are you ready for another potato? Diagnostic 
23. You are ready for another potato? Diagnostic 
24. Do you want this in half? Diagnostic 
25. It keeps coming this way huh? Diagnostic 
26. Did you notice that? Diagnostic 
27. Are you ready to put it inside? Diagnostic 

Instructional Hierarchy Sophistication Structure 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 

No 
Knowledge 

Lower-Level Closed 

No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 

No 
Knowledge 

Lower-Level Closed 

No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
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Table 9 (Continued): Pre-Treatment Questioning Analysis for Sidney 

28. No not yet? Diagnostic 
29. You don't have much you don't think? Diagnostic 
30. Can I have you finish that one a little bit more? Diagnostic 
31. See these that are not finished? Diagnostic 
32. Wow that's a lot huh? Diagnostic 
33. What do you want me to look at? Diagnostic 
34. This for how much or how much potato is in your hand? Diagnostic 
35. Ready to go put it in there? Diagnostic 
36. Are you ready for another piece now? Diagnostic 
37. Can you pass me that one too? Diagnostic 
38. It got way from you didn't it? Diagnostic 
39. You know what we should do? Rhetorical 

No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 

4^ 



Table 10; Pre-Treatment Questioning Analysis for Susan 

Question Purpose 
1. Did you hear Nicholas? Diagnostic 
2. This is called a beauty parlor? Diagnostic 
3. Do you guys know how we got a beauty parlor? Diagnostic 
4. Was this your idea of your grandma's idea? Diagnostic 
5. Who thought of the idea? Diagnostic 
6. How does it feel to have spiky hair? Instructional 
7. What did you do? Instructional 
8. Are there any more sponges? Diagnostic 
9. Are there any more sponges guys? Diagnostic 
10. Is that your favorite animal? Diagnostic 
11. Did your mom put mousse in your hair this morning? Diagnostic 
12. Your hair just does that all by itself? Diagnostic 
13. You had it spiky like that? Diagnostic 
14. Did your mom put some stuff on it to spike it? Diagnostic 
15. Like some stuff on her fingers to spike your hair? Diagnostic 
16. It just did it by itself? Diagnostic 
17. And it was really short right? Diagnostic 
18. I have a red face? Diagnostic 
19. Is it stuck in there? Diagnostic 
20. How could we call it? Diagnostic 
21. Did you do that? Diagnostic 
22. Could you get some more water? Diagnostic 
23. Do you want Nicholas to show you how he did it? Diagnostic 
24. Would you be willing to do Chris' hair like that? Diagnostic 
25. Shall we see if your hair is curled? Diagnostic 
26. Can you get that one out? Diagnostic 
27. You need help? Diagnostic 
28. Can you get it out? Diagnostic 
29. You know what? Rhetorical 

Instructional Hierarchy Sophistication Structure 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Comprehension Lower-Level Open 
No Comprehension Lower-Level Open 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
Yes Knowledge Lower-Level Open 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 



Table 10 (Continued); Pre-Treatment Questioning Analysis for Susan 

30. Oh do you see what your hair looks like? Diagnostic 
31. Who are the one's with the spiky hair? Diagnostic 
32. Ash? Diagnostic 
33. Is he a pokemon Kid? Diagnostic 
34. He's got spiky hair right? Diagnostic 

No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 



Table 11: Pre-Treatment Questioning Analysis for Wendy 

Question Purpose 
1. Do you want some paper to practice on? Diagnostic 
2. Are you talking kitty talk? Diagnostic 
3. Can you put the "m" somewhere else? Diagnostic 
4. Are you gonna do a Sammy E? Diagnostic 
5. That's from coloring on your Styrofoam right? Diagnostic 
6. Did you check in the oven? Diagnostic 
7. Did you find it? Diagnostic 
8. Are you hungry Kitty? Diagnostic 
9. Can you see yourself Corrine? Diagnostic 
10. What's the matter? Routine 
11. Corrine did you want the big pan Emily has? Diagnostic 
12. Are you going to make some doughnuts? Diagnostic 
13. Did you know Corrine was using it? Diagnostic 
14. Did you know Corrine was using it? Diagnostic 
15. Is that all right with you Corrine? Diagnostic 
16. What would you like to do? Instructional 
17. Where did all the play dough go? Diagnostic 
18. Do you have a big hunk of play dough Corrine Diagnostic 
19. Did you take food over to your friend? Diagnostic 
20. Could you bring it back? Rhetorical 
21. Can I use that little bread pan Emily? Diagnostic 
22. Can you put my bread in the bakery oven Kitty Cat? Diagnostic 
23. Did you use to sing that song last year? Diagnostic 
24. Did you use to sing that song last year? Diagnostic 
25. Before you came here? Diagnostic 
26. You mean when you were a sunshine? Diagnostic 
27. Was it before you knew how to use the potty? Diagnostic 
28. Emily are you ok? Routine 
29. Do you need more play dough Corrine? Diagnostic 

Instructional Hierarchy Sophistication Structure 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
Yes Knowledge Lower-Level Closed 
Yes Comprehension Lower-Level Open 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 



Table 11 (Continued): Pre-Treatment Questioning Analysis for Wendy 

30. Where did all the play dough go? 
31. Emily were you at baby school before you came here? 
32. Are you done? 
33. Were you in diapers before you came when you went to 

your baby school? 
34. It wasn't' here? 
35. Where was it? 
36. How many teachers were there? 
37. Do you know how many teacher's are here? 
38. Can Gracen and Pappy have your lumps? 
39. Is that your pan? 
40. Did you put your pan in the oven? 
41. Do you need some more play dough Emily? 
42. Is that your play dough in the Oven Emily? 
43. Pappy where did you get your play dough? 
44. How many people are playing with play dough right 

now? 
45. Well who has lots of play dough here? 
46. What's that? 
47. Where did you find it? 
48. Can I put your spider in my play dough? 
49. What else do you want to write? 
50. Do you want to write something else? 
51. What are you making Kitty Cat? 
52. How was it different? 
53. Are you going to go get your mouse out of the crib? 
54. You know what? 
55. You don't have enough play dough? 
56. How about you give him apiece about like that because 

you have a lot? 
57. Serena can you give her a piece of your play dough? 

Diagnostic 
Diagnostic 
Diagnostic 

Diagnostic 

Diagnostic 
Diagnostic 
Diagnostic 
Diagnostic 
Diagnostic 
Diagnostic 
Diagnostic 
Diagnostic 
Diagnostic 
Diagnostic 

Diagnostic 

Diagnostic 
Diagnostic 
Diagnostic 
Diagnostic 
Diagnostic 
Diagnostic 
Diagnostic 

Instructional 
Diagnostic 
Rhetorical 
Diagnostic 

Rhetorical 

Diagnostic 

No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Comprehension Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
Yes Knowledge Lower-Level Open 
Yes Knowledge Lower-Level Closed 
Yes Knowledge Lower-Level Open 
Yes Comprehension Lower-Level Open 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 
4^ -J 



Table 11 (Continued): Pre-Treatment Questioning Analysis for Wendy 

58. A big pan? Diagnostic 
59. You don't have any doughnuts? Diagnostic 
60. We're at the cold stone creamery? Diagnostic 
61. You want more play dough? Diagnostic 
62. Your baby school? Diagnostic 
63. You were teasing? Diagnostic 
64. Will you put it in your cubbie? Rhetorical 
65. You need some more? Diagnostic 

No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 

OO 
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Table 12: Pre-Treatment Contingency Table of Questions by Purpose 

Diagnostic Instructional Rhetorical Routine 
Count 364 32 26 9 431 
Row % 84.45 7.42 6.03 2.09 



Table 13; Pre-Treatment Contingency Table of Questions by Sophistication 

Higher-Level Lower-Level 
Count 7 424 431 
Row% 1.62  98 .38  



Table 14: Pre-Treatment Contingency Table Of Questions by Structure 

Closed Open 
Count 394 37 431 
Row % 91.42 8.58 
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Table 15: Descriptions of Post-Treatment Observations 

Teacher 
Activity 

Observed 
Length of 

Observation 

Number of 
Questions 

Asked 

Mean 
Questions Per 

Minute 

Carol Small Group 11 Minutes 39 4 

Eve Small Group 11 Minutes 30 8 

Gabriela 
Outdoor Play & 
Circle Time 

10 Minutes 30 3 

Jeri Circle Time 25 Minutes 47 2 

Jessica 
Interactions in 
Interest Areas 

17 Minutes 36 2 

Peggy 
Interactions in 
Interest Areas 

11 Minutes 33 3 

Sidney 
Cooking 
Activity 

25 Minutes 44 2 

Susan Outdoor Play 22 Minutes 55 3 

Wendy Outdoor Play 13 Minutes 41 3 



Table 16: Post-Treatment Analysis for Carol 

Question Purpose 
1. If you smell them so closely, will the bee come out Diagnostic 

2. Because? Instructional 
3. What do you think about those bones huh? Instructional 
4. What? Diagnostic 
5. What kind of bone is that? Instructional 
6. Can you ask her? Routine 
7. Teal can you help her please? Routine 
8. See that little white piece? Diagnostic 
9. What do you think it's made out of? Instructional 
10. Do you know what happens if a little birdie eats that? Instructional 
11. You know those birdies in the back yard? Diagnostic 
12. You want to taste it next time? Diagnostic 
13. How big is a birdie's little mouth? Diagnostic 
14. Is it about this big? Diagnostic 
15. Do you guys need a circle like this? Diagnostic 
16. Is there a circle over there? Diagnostic 

17. What can we do with these beads? Instructional 
18. Can you get closer? Diagnostic 
19. Can you feel inside? Diagnostic 
20. This thing is sort of in the way huh? Rhetorical 
21. Can I take if off? Diagnostic 

22. You can't feel it? Diagnostic 

23. What's it supposed to feel like? Instructional 

24. What's it supposed to feel like? Instructional 
25. What do you think that's made of? Instructional 
26. What's that made of? Instructional 
27. White stuff? Diagnostic 

Instructional Hierarchy Sophistication Structure 
No Knowledge Lower-Level Closed 
Yes Comprehension Lower-Level Open 
Yes Comprehension Lower-Level Open 
No Knowledge Lower-Level Open 
Yes Comprehension Lower-Level Open 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
Yes Comprehension Lower-Level Open 
No Comprehension Lower-Level Open 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
Yes Application Lower-Level Open 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

Yes Analysis Higher-Level Open 

Yes Analysis Higher-Level Open 
Yes Comprehension Lower-Level Open 
Yes Comprehension Lower -Level Open 
No Knowledge Lower-Level Closed 



Table 16 (Continued): Post-Treatment Analysis for Carol 

28. You need some more? Diagnostic 

29. Are you digging to treasure? Diagnostic 

30. Wonder what kind of treasure it is? Instructional 

31. What kind of treasure is down there? Instructional 

32. What kind of treasure? Instructional 

33. Do you need a treasure bag? Diagnostic 

34. Are your nails working extra hard? Diagnostic 

35. What? Diagnostic 

36. What sort of things are you looking for? Instructional 
37. Do you think we'd we better off if we were a Instructional 

centipede? 
38. Can a centipede climb really fast, really high? Diagnostic 

39. Are you sure? Instructional 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

Yes Comprehension Lower-Level Open 

Yes Comprehension Lower-Level Open 

Yes Comprehension Lower-Level Open 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Open 
Yes Comprehension Lower-Level Open 

Yes 
Evaluation 

Higher-Level Open 

No Knowledge Lower-Level Closed 
Yes Comprehension Lower-Level Open 



Table 17: Post-Treatment Analysis for Eve 

Question Purpose 
1. Nikki why do you think its purple today? Instructional 
2. Marly are you sitting here? Diagnostic 
3. No? Rhetorical 
4. Danny did you want to do this? Diagnostic 
5. No? Rhetorical 
6. How does that feel Margaret? Instructional 
7. You're done already? Diagnostic 
8. You want to mush a little bit more? Diagnostic 
9. How much do you want? Instructional 
10. A little or a lot? Diagnostic 
11. What do you think about this color? Instructional 
12. Is that your favorite color? Diagnostic 
13. Where? Diagnostic 
14. And what other colors do you see? Diagnostic 
15. Purple and pink? Rhetorical 
16. An5^hing else? Diagnostic 
17. You know what I see on mine? Rhetorical 
18. Come see? Rhetorical 
19. What? Diagnostic 
20. You have white on yours too? Diagnostic 
21. Can you guess? Diagnostic 
22. What about your tray? Diagnostic 
23. What about my tray? Diagnostic 
24. Do you see that? Diagnostic 
25. Should I give you a ball? Instructional 
26. Can you hold your hand up? Diagnostic 
27. You want a ball? Diagnostic 
28. Should I give you one of mine? Diagnostic 
29. Can you do it now? Diagnostic 
30. Hey Quinton what are you doing? Instructional 

Instructional Hierarchy Sophistication Structure 
Yes Synthesis Higher-Level Open 
No Knowledge Lower-level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
Yes Comprehension Lower-Level Open 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
Yes Comprehension Lower-Level Open 
No Comprehension Lower-Level Closed 
Yes Evaluation Higher-Level Open 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Open 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Open 
No Knowledge Lower-Level Closed 
No Comprehension Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge LOwer-Level Closed 
No Knowledge Lower-level Closed 
Yes Comprehension Lower-Level Closed 
No Knowledge Lower-level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
Yes Comprehension Lower-Level Closed 



Table 17 (Continued): Post-Treatment Analysis for Eve 

31. Does it feel like anything to you Margaret? Instructional 
32. You need some more water? Diagnostic 
33. What do you think Christian? Instructional 
34. What do you think? Instructional 
35. Christian would like a little bit more water because I see 

Diagnostic 
you have some [flour] right there? 

Diagnostic 

36. Some flour.. .can you mix it in right there? Diagnostic 
37. Are you ready? Diagnostic 
38. Can you put your hands out? Diagnostic 
39. You need a snowball? Diagnostic 
40. What are you going to make for me? Instructional 
41. What? Diagnostic 
42. Are you ready? Diagnostic 
43. You did this with your mom and dad at home? Diagnostic 
44. You said you did this at home? Diagnostic 
45. What color did you do at home? Diagnostic 
46. You need another snowball? Diagnostic 
47. Can you ask me very politely? Routine 
48. What do you think is going to happen to this snowball 

Instructional 
when I give to you? 

Instructional 

49. You ready? Diagnostic 
50. Are you ready for a big snowball? Diagnostic 
51. It's getting more fun? Diagnostic 
52. I can make you a snowball but what are you going to 

make me? Instructional 

53. Mickey Mouse? Diagnostic 
54. It's melting? Diagnostic 
55. Are you ready? Diagnostic 
56. It's what? Diagnostic 
57. You know what why don't you try to make one? Diagnostic 
58. Can you help me mush this right here? Diagnostic 

Yes Analysis Higher-Level Open 
No Knowledge Lower-Level Closed 
Yes Evaluation Higher-Level Open 
Yes Evaluation Higher-Level Open 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
Yes Application Lower-Level Open 
No Knowledge Lower-Level Open 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 

Yes Synthesis Higher-Level Open 

No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 

Yes Application Lower-Level Open 

No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Open 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 

c^ 



Table 17 (Continued): Post-Treatment Analysis for Eve 

59. You can't dot it? Diagnostic 
60. Ready? Diagnostic 
61. Wonder why it melted? Instructional 
62. What's going to happen if I add a little bit more to yours 

Instructional 
Margaret? 

Instructional 

63. What's going to happen if I put this in? Instructional 
64. This feels so good on your hands doesn't it? Rhetorical 
65. Are you all done? Diagnostic 
66. Can I use your tray if you're done? Diagnostic 
67. Do you want to use hers? Diagnostic 
68. Shall we switch? Diagnostic 
69. Can I give this to you? Diagnostic 
70. Do you want it in your hands? Diagnostic 
71. Just keep it on the tray ok Christian? Routine 
72. What's it doing? Instructional 
73. Your fingers are scooping? Diagnostic 
74. Hey Quentin, can you close the refrigerator please? Routine 
75. Carolyn can you turn off the water please? Routine 
76. Why not? Diagnostic 
77. Carolyn is this your pony over here? Diagnostic 
78. You want to use Margaret's? Diagnostic 
79. Ok why don't you switch seats? Diagnostic 
80. Henry can you turn off the water please? Routine 
81. Are you getting your pony? Diagnostic 
82. Christian, how did Margaret's feel? Instructional 
83. Did it feel the same as yours? Instructional 
84. How did hers feel Instructional 
85. It's getting squishier? Diagnostic 
86. What's happening? Instructional 
87. What colors? Diagnostic 

No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
Yes Analysis Higher-Level Open 

Yes Analysis Higher-Level Open 

Yes Analysis Higher-Level Open 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
Yes Comprehension Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Open 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-level Closed 
No Knowledge Lower-Level Closed 
Yes Comprehension Lower-Level Open 
Yes Analysis Higher-Level Open 
Yes Comprehension Lower-Level Open 
No Knowledge Lower-Level Closed 
Yes Comprehension Lower-Level Open 
No Knowledge Lower-Level Closed 



Table 17 (Continued): Post-Treatment Analysis for Eve 

88. Yours is what? Diagnostic 
89. Will you help me clean up the table when we are all _ 

JO Routme done? 

Knowledge 

Knowledge 

Lower-Level Closed 

Lower-Level Closed 



Table 18: Post-Treatment Questioning Analysis for Gabriela 

Question Purpose 
1. They're what? Diagnostic 
2. What do you use them for? Instructional 
3. How do you play the cham game? Instructional 
4. What else can you do with that? Instructional 
5. If you don't win you get a surprise? Diagnostic 
6. What is the surprise? Diagnostic 
7. Playing monster? Diagnostic 
8. What color is your monster? Diagnostic 
9. Does it have claws? Diagnostic 
10. What else? Instructional 
11. He's fat? Diagnostic 
12. Could you see? Diagnostic 
13. Did you need to go clean that up? Diagnostic 
14. Do you need a band-aid? Diagnostic 
15. Ok? Rhetorical 
16. What else did you guys make with the snow? Diagnostic 
17. Emma what else did you guys play in the snow? Diagnostic 
18. Do you need some help? Diagnostic 
19. What do you need? Instructional 
20. Are you hot? Diagnostic 
21. Then why didn't you take it off? Rhetorical 

22. Emma do you need help taking that snow off your hair? Diagnostic 
23. Are you just going to leave it in there? Diagnostic 
24. Would you like to ride an alligator? Diagnostic 
25. Why? Instructional 

26. Do you know that October that's my birthday? Diagnostic 

Instructional Hierarchy Sophistication Structure 
No Knowledge Lower-Level Closed 
Yes Application Lower-Level Open 
Yes Application Lower-Level Open 
Yes Application Lower-Level Open 
No Knowledge Lower-Level Closed 
Yes Knowledge Lower-Level Open 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
Yes Comprehension Lower-Level Open 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Comprehension Lower-Level Open 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
Yes Synthesis Higher-Level Open 
No Knowledge Lower-Level Closed 



Table 18 (Continued): Post-Treatment Questioning Analysis for Gabriela 

27. Did you see the picture Malkee of the goblins and 
ghosts? Diagnostic 

28. What is December? Diagnostics 
29. What? Diagnostic 
30. Whose mom has curly hair? Diagnostic 

No Knowledge 

No Knowledge 
No Knowledge 
No Knowledge 

Lower-Level Closed 

Lower-Level Closed 
Lower-Level Closed 
Lower-Level Closed 



Table 19: Post-Treatment Questioning Analysis for Jeri 

Question Purpose 
1. What do you guys think about that? Instructional 
2. How does it feel to learn how to pump? Instructional 
3. You saw her? Diagnostic 
4. You felt in your body how to pump and it just -p^. 

happened? Diagnostic 

5. So how do you learn how to pump? Instructional 
6. You had to practice a lot first? Diagnostic 
7. You know how to pump? Diagnostic 
8. How did you leam how to pump? Instructional 
9. You just know? Diagnostic 
10. As soon as you grew up? Diagnostic 
11. You know what we could do? Rhetorical 
12. Can we give Izzy a hand? Diagnostic 
13. You want to take a bow? Diagnostic 
14. If you know how to pump and you have an idea of 

how you learned how to pump, do you want to tell Instructional 
me how you learned how to pump? 

15. Zeke, how are you learning how to pump? Instructional 
16. And now do you know how to pump? Diagnostic 
17. Oh you stick you body this way and your legs are 

this way? 
18. And then you pull back? Diagnostic 
19. What do you think Izzy Instructional 
20. Anybody else have any ideas about how to pump? Instructional 
21. Noah what do you think? Instructional 
22. Oh what were you pumping? Diagnostic 

Instructional Hierarchy Sophistication Structure 
Yes Analysis Higher-Level Open 
Yes Application Higher-Level Open 
No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

Yes Analysis Higher-Level Open 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
Yes Analysis Higher-Level Open 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 

Yes Analysis Higher-Level Open 

Yes Analysis Higher-Level Open 
No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 
Yes Analysis Higher-Level Open 
Yes Analysis Higher-Level Open 
Yes Analysis Higher-Level Open 
No Knowledge Lower-Level Closed 



Table 19 (Continued): Post-Treatment Questioning Analysis for Jeri 

23. Your bike? 
24. Is it the kind of pump that you put air into your 

bicycle? 
25. Moe did you have something to say about 

pumping? 
26. What does it do? 
27. What do you think Michael? 
28. Julian what do you think? 
29. She doesn't pump up her tire she gets a new one? 
30. What happens that changes the squeak? 
31. So it was squeaking when there wasn't very much 

air in it? 
32. And when you the air in it, it makes the squeak go 

away? 
33. Isabel what were you thinking? 
34. What do you think about that book Moe? 
35. Did she know Jessica the whole time? 
36. Did she know this girl Jessica the whole time? 
37. What do you think Zeke? 
38. You think she didn't know Jessica the whole time? 
39. Why do you think that? 
40. Why do you think that Moe? 
41. Anybody else have any ideas? 
42. Did she know Jessica that whole time? 
43. Can you let go of my hands because I need them 

for this one? 
44. You've been thinking about Pamela Since January 
45. Is that what you said? 

Diagnostic 

Diagnostic 

Instructional 

Diagnostic 
Instructional 
Instructional 
Diagnostic 

Instructional 

Diagnostic 

Diagnostic 

Instructional 
Instructional 
Instructional 
Instructional 
Instructional 
Diagnostic 

Instructional 
Instructional 
Instructional 
Instructional 

Rhetorical 

Diagnostic 
Diagnostic 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

Yes Comprehension Lower-Level Open 

No Knowledge Lower-Level Closed 
Yes Comprehension Higher-Level Open 
Yes Comprehension Higher-Level Open 
No Knowledge Lower-Level Closed 
Yes Analysis Higher-Level Open 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

Yes Comprehension Higher-Level Open 
Yes Analysis Higher-Level Open 
Yes Analysis Higher-Level Open 
Yes Analysis Higher-Level Open 
Yes Analysis Higher-Level Open 
No BCnowledge Lower-Level Closed 
Yes Analysis Higher-Level Open 
Yes Analysis Higher-Level Open 
Yes Analysis Higher-Level Open 
Yes Analysis Higher-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 



Table 19 (Continued): Post-Treatment Questioning Analysis for Jeri 

46. You want to go to Carolee's room? Diagnostic No Knowledge Lower-Level Closed 
47. You too? Diagnostic No Knowledge Lower-Level Closed 

ON 



Table 20: Post-Treatment Questioning Analysis for Jessica 

Question Purpose 
1. Can you guys put your eyes right on me? Diagnostic 
2. What's not a bone? Diagnostic 
3. What other part of your body might have joints? Diagnostic 
4. What other parts? Diagnostic 
5. Where can you bend? Diagnostic 
6. Your ears? Diagnostic 
7. What about right here? Diagnostic 
8. What about right here? Diagnostic 
9. Is this a joint? Diagnostic 
10. Is this a joint? Diagnostic 
11. Was it you? Diagnostic 
12. Can you come back in a little bit? Diagnostic 
13. Would you like to work with one of these bones here? Diagnostic 
14. My eye? Diagnostic 
15. Do you want to work with a piece of a bone? Diagnostic 
16. From a bird? Diagnostic 
17. You holding a wishbone? Diagnostic 
18. Were you using Oshes skeleton? Diagnostic 
19. The word or the drawing? Diagnostic 
20. Can you show Evan some words? Diagnostic 
21. See that letter? Diagnostic 
22. Would you like to try that? Diagnostic 
23. Can you go like this when I say your name.. .What 

Jessica? 
Diagnostic 

24. How can you tell it's not a bone? Instructional 
25. What part of the body did that come from? Diagnostic 
26. What's your clue? Instructional 
27. How can Thomas tell this is from the mouth? Instructional 
28. What makes you think it could be a spine? Instructional 

Instructional Hierarchy Sophistication Structure 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Comprehension Lower-Level Open 
No Comprehension Lower-Level Open 
No Comprehension Lower-Level Closed 
No Comprehension Lower-Level Closed 
No Comprehension Lower-Level Closed 
No Comprehension Lower-Level Closed 
No Comprehension Lower-Level Closed 
No Comprehension Lower-Level Closed 
No Comprehension Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

Yes Analysis Higher-Level Open 
Yes Comprehension Lower-Level Open 
Yes Analysis Higher-Level Open 
Yes Analysis Higher-Level Open 
Yes Analysis Higher-Level Open 



Table 20 (Continued): Post-Treatment Questioning Analysis for Jessica 

29. What's going to happen? Instructional 
30. When we draw with the white crayon and then we 

paint over it, what do you think may be happening Instructional 
there? 

31. Which one inspires you? Instructional 
32. What part of the body do you think this is Zekiah? Diagnostic 
33. Can you say that word? Diagnostic 
34. Can you move your arms like this? Diagnostic 
35. Can everyone try that? Diagnostic 
36. Didn't I tell you why this works? Diagnostic 

Yes Comprehension Lower-Level Open 

Yes Comprehension Lower-Level Open 

Yes Analysis Higher-Level Open 
No Knowledge Lower-Level Open 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 

On On 



Table 21; Post-Treatment Questioning Analysis for Peggy 

Question 
1. Do you think if we moved this to a brighter place we 

could see more worms? 

2. Can you see if I put it on this? 

3. Are you making pancakes over there again? 

4. How does it feel? 

5. It does? 

6. Do I have to catch the pancakes from the sky this time? 

7. Can I eat it with my clean finger? 

8. I wonder which is better, the one from the land of chew 
and swallow or the one from the land of play dough? 

9. How do you think we could tell that? 

10. Do you want to try it and see what happens? 

11. Remember we had them out yesterday? 

12. Do you want me to hold that one Merium? 
13. What do you think that worm is trying to do inside my 

hand? 

14. You think so? 

15. Why do you think they are doing that? 

16. Why do you think that worm is doing that? 
17. Do you think if I try another worm it will do the same 

thing? 

18. Right there? 

19. Can you play with the worms? 

20. What do you think you should do? 

Purpose 

Diagnostic 

Diagnostic 

Diagnostic 

histructional 

Diagnostic 

Diagnostic 

Diagnostic 

Rhetorical 

Instructional 

Instructional 

Diagnostic 

Diagnostic 

Instructional 

Diagnostic 

Instructional 

Instructional 

Instructional 

Diagnostic 

Diagnostic 

Instructional 

Instructional Hierarchy Sophistication Structure 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

Yes Comprehension Lower-Level Open 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

Yes Analysis Higher-Level Open 

Yes Application Lower-Level Open 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

Yes Synthesis Higher-Level Open 

No Knowledge Lower-Level Closed 

Yes Analysis Higher-Level Open 

Yes Analysis Higher-Level Open 

Yes Analysis Higher-Level Open 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

Yes Analysis Higher-Level Open 



Table 21 (Continued): Post-Treatment Questioning Analysis for Peggy 

21. What do you think? Instructional 

22. You don't think they are good together? Diagnostic 

23. Why not? Instructional 

24. That one's squirming? Diagnostic 

25. When you do what? Diagnostic 

26. A lower case a? Diagnostic 

27. Do you want to see if you can fix it? Diagnostic 

28. And what did you do? Diagnostic 

29. He looked like he didn't mind? Diagnostic 

30. Do you want me to roll it tight? Diagnostic 

31. Did you write a word? Diagnostic 

32. Can you read that word to me? Diagnostic 

33. What else did you write on that page? Diagnostic 

Yes Analysis Higher-Level Open 

No Knowledge Lower-Level Closed 

Yes Analysis Higher-Level Open 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 



Table 22: Post-Treatment Questioning Analysis for Sidney 

Question Purpose 

1. Can you tell me what they are? Diagnostic 

2. Like on number one what do you see there? Diagnostic 

3. What do you see there on these pictures? Diagnostic 

4. Do you see it on the table? Diagnostic 

5. Do you see any milk on the table? Diagnostic 

6. Where? Diagnostic 

7. Let's see is it on the table? Diagnostic 

8. Do you know what a whisk is? Diagnostic 

9. What tool that might be on the table? Diagnostic 

10. Do you see a pan on the table here we can pour it in to? Diagnostic 

11. This one? Diagnostic 

12. What is it that we need? Diagnostic 

13. What is it? Diagnostic 

14. But what is this picture right here? Diagnostic 

15. Where is the bread on the table? Diagnostic 

16. Right? Rhetorical 

17. Did you wash your hands already? Routine 

18. Do you know how to crack an egg? Diagnostic 

19. Serena do you want to crack an egg? Diagnostic 

20. Do you know how to crack an egg? Diagnostic 

21. You did? Diagnostic 

22. Do you want a turn? Routine 

23. Did someone go into the bathroom? Diagnostic 

Instructional Hierarchy Sophistication Structure 
No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 
a\ 
oo 



Table 22 (Continued); Post-Treatment Questioning Analysis for Sidney 

24. Can someone tell me what's next? Instructional 

25. Can you wash your hands first? Routine 

26. When did you wash them? Diagnostic 

27. Who? Diagnostic 

28. You have a seat don't you? Diagnostic 

29. Can you find a chair? Diagnostic 

30. What do we need next? Instructional 

31. Did you guys wash your hands Routine 

32. Did you find a chair? Diagnostic 

33. See the number on here? Diagnostic 

34. Does anyone know what kind of spice that is? Diagnostic 

35. Can anyone tell me what that spice is? Diagnostic 
36. Does this look like it might be the cinnamon on this _. 

picture? Diagnostic 

37. Susie can you get me a paper towel so we can wipe up pv, <- • i 
r* •-I'l •'11 x\_iiCvOnc&i some oi our milk spills 

38. Really, it taste sweet? Diagnostic 

39. What do you think it taste like, sweet or sour? Diagnostic 

40. What did it taste like to you? Instructional 

41. What about you? Instructional 

42. What about you Kate? Instructional 

43. What about you? Instructional 

44. See the kind of white stuff falling? Diagnostic 

Yes Comprehension Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

Yes Comprehension Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 

Yes Comprehension Lower-Level Open 

Yes Comprehension Lower-Level Open 

Yes Comprehension Lower-Level Open 

Yes Comprehension Lower-Level Open 

No Knowledge Lower-Level Closed 

ON vo 



Table 23: Post-Treatment Questioning Analysis for Susan 

Question Purpose 
1. Do you want me to hold your sword for you while you 

measure it Henry? 
Diagnostic 

2. Can you see which number is closest to it? Diagnostic 
3. Where did this tape measure come from? Rhetorical 
4. Do you know what comes after? Diagnostic 
5. And this should be? Diagnostic 
6. If this was 20 and this was 19, how long is your sword? Diagnostic 
7. Do you want to write this down on the paper? Diagnostic 
8. Do you want to measure yours Nicholas? Diagnostic 
9. Who made this? Rhetorical 
10. You want to keep going around? Diagnostic 
11. What should we do with this tape measure? Instructional 
12. What? Diagnostic 
13. How long was that? Diagnostic 
14. What do you think we could do if I brought a tape 

Instructional 
measure from my house with the right number? 

Instructional 

15. Can you think of a way to do it faster? Instructional 
16. What are you going to do with this (the toy) after you 

finish reeling your tape? 
Diagnostic 

17. And how do you play with it? Instructional 
18. It shoots arrows out of it? Diagnostic 
19. And what do the bombs do? Diagnostic 
20. What kind of bad guys? Instructional 
21. What did the bad guys do? Instructional 
22. What? Diagnostic 
23. And it was green? Diagnostic 
24. Where did you find it? Diagnostic 
25. What are you going to do with it? Diagnostic 
26. What are you going to do with the t-rex bone? Diagnostic 
27. You want me to help you dig? Diagnostic 

Instructional Hierarchy Sophistication Structure 

No Knowledge 

No Knowledge 
No Knowledge 
No Knowledge 
No Knowledge 
No Knowledge 
No Knowledge 
No Knowledge 
No Knowledge 
No Knowledge 
Yes Application 
No Knowledge 
No Knowledge 

No Application 

Yes Analysis 

No Knowledge 

Yes Comprehension 
No Knowledge 
No Knowledge 
Yes Comprehension 
Yes Comprehension 
No Knowledge 
No Knowledge 
No Knowledge 
Yes Comprehension 
Yes Comprehension 
No Knowledge 

Lower-Level Closed 

Lower-Level Closed 
Lower-Level Closed 
Lower-Level Closed 
Lower-Level Closed 
Lower-Level Closed 
Lower-Level Closed 
Lower-Level Closed 
Lower-Level Closed 
Lower-Level Closed 
Lower-Level Open 
Lower-Level Closed 
Lower-Level Closed 

Lower-Level Open 

Higher-Level Open 

Lower-Level Open 

Lower-Level Open 
Lower-Level Closed 
Lower-Level Open 
Lower-Level Open 
Lower-Level Open 
Lower-Level Closed 
Lower-Level Closed 
Lower-Level Closed 
Lower-Level Open 
Lower-Level Open 
Lower-Level Closed 



Table 23 (Continued): Post-Treatment Questioning Analysis for Susan 

28. Is it ok if I move the bucket over here? 
29. So what are we going to do with this sand? 
30. Did you feel a drip on your shoulders? 
31. How do you think it got in your shirt? 
32. Quentin, what are you going to do when you get it (sand) 

in here? 
33. What's your plan? 
34. What are you saving it for? 
35. What's your plan? 
36. There was a dead bug here that you killed last year? 
37. Can you find it? 
38. Is there another way you could find it without pouring 

the sand out? 
39. Is there another way he could get to it without taking the 

sand out? 
40. Do you think there would be another way to get to the 

bug without pouring the sand out? 
41. Do you think its down in the bottom of the dirt? 
42. That white stuff that we found? 
43. Really, even if it's dead it can bite? 
44. Can you go wash you hands please and flush? 
45. Is this the big one we saw? 
46. What to help us find some Micah 
47. You would like some water to drink? 
48. How else do you think we could get water? 
49. Is any place on this playground where we can get water. 
50. You know what? 
51. Remember this is the one we sometimes have trouble 

with? 

Diagnostic 
Instructional 
Diagnostic 

Instructional 

Instructional 

Instructional 
instructional 
Instructional 
Diagnostic 
Diagnostic 

Instructional 

Instructional 

Instructional 

Diagnostic 
Diagnostic 
Diagnostic 

Routine 
Diagnostic 
Diagnostic 
Diagnostic 

Instructional 
Instructional 
Rhetorical 

Diagnostic 

No Knowledge Lower-Level Closed 
Yes Comprehension Lower-Level Closed 
No Knowledge Lower-Level Closed 
Yes Comprehension Lower-Level Open 

Yes Comprehension Lower-Level Open 

Yes Comprehension Lower-Level Open 
Yes Comprehension Lower-Level Open 
Yes Comprehension Lower-Level Open 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 

Yes Analysis Higher-Level Open 

Yes Analysis Higher-Level Open 

Yes Analysis Higher-Level Open 

No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
No Knowledge Lower-Level Closed 
Yes Analysis Higher-Level Open 
Yes Comprehension Lower-Level Open 
No Knowledge Lower-Level Closed 

No Knowledge Lower-Level Closed 



Table 23 (Continued): Post-Treatment Questioning Analysis for Susan 

52. Were you thinking of the faucet or the watering 
fountain? Diagnostic 

53. You want to turn it on? Rhetorical 
54. Do you want me to help you with that? Diagnostic 
55. Are you guys coming back out? Diagnostic 

No Knowledge 

No Knowledge 
No Knowledge 
No Knowledge 

Lower-Level Closed 

Lower-Level Closed 
Lower-Level Closed 
Lower-Level Closed 

•-J to 



Table 24: Post-Treatment Questioning Analysis for Wendy 

Question 
1. Can 1 eat metal? 
2. What happens if 1 eat metal? 
3. Do I want to turn into metal? 
4. Are you a unicorn? 
5. A metal what? 
6. Is that good or bad? 
7. Are you alright? 
8. What would make you feel better? 
9. Who was? 
10. Wei! did you realized that when you dropped that ball it 

landed on his head? 
11. Did you see that? 
12. Do you know what he said would make him feel better? 
13. Can you do that? 
14. It's not ok to push people on the slide ok? 
15. He got the ball? 
16. I just wanted you to know that ok? 
17. You didn't do it? 
18. Why? 
19. Anything else? 
20. Are we friends? 
21. Do I like to eat you or do you like to eat me? 
22. Anything else? 
23. lean? 
24. Can you give me a ride on your back sometime? 
25. What do I do now? 
26. Are you a horse? 
27. You know what? 
28. How do you kill me? 

Purpose Instructional Hierarchy Sophistication Structure 
Diagnostic No Comprehension Lower-Level Closed 

Instructional Yes Comprehension Lower-Level Open 
Instructional Yes Analysis Lower-Level Open 
Diagnostic No Knowledge Lower-Level Closed 
Diagnostic No Knowledge Lower-Level Closed 
Diagnostic Yes Knowledge Lower-Level Closed 

Routine No Knowledge Lower-Level Closed 
Instructional Yes Comprehension Lower-Level Open 
Diagnostic No Knowledge Lower-Level Closed 

Diagnostic No Knowledge Lower-Level Closed 

Diagnostic No Knowledge Lower-Level Closed 
Diagnostic No Knowledge Lower-Level Closed 
Diagnostic No Knowledge Lower-Level Closed 
Rhetorical No Knowledge Lower-Level Closed 
Diagnostic No Knowledge Lower-Level Closed 
Diagnostic No Knowledge Lower-Level Closed 
Diagnostic No Knowledge Lower-Level Closed 

Instructional Yes Comprehension Lower-Level Open 
Instructional Yes Comprehension Lower-Level Open 
Diagnostic No Knowledge Lower-Level Closed 
Diagnostic No Knowledge Lower-Level Closed 

Instructional Yes Comprehension Lower-Level Open 
Diagnostic No Knowledge Lower-Level Closed 
Diagnostic No Knowledge Lower-Level Closed 

Instructional Yes Comprehension Lower-Level Open 
Diagnostic No Knowledge Lower-Level Closed 
Rhetorical No Knowledge Lower-Level Closed 

Instructional Yes Comprehension Lower-Level Open 



Table 24: Post-Treatment Questioning Analysis for Wendy 

29. Yes? Diagnostic Yes Knowledge Lower-Level Open 
30. What did you do? Diagnostic Yes Knowledge Lower-Level Open 
31. I go to the cave or you go the cave? Diagnostic No Knowledge Lower-Level Closed 
32. Who are you? fristructional Yes Comprehension Lower-Level Open 
33. Can you be my friend? Instructional Yes Comprehension Lower-Level Closed 
34. A killer whale? Diagnostic No Knowledge Lower-Level Closed 
35. Can we be friends? Instructional Yes Comprehension Lower-Level Closed 
36. You know what? Rhetorical No Knowledge Lower-Level Closed 
37. What? Diagnostic No Knowledge Lower-Level Closed 
38. What is a Cayman? Diagnostic No Knowledge Lower-Level Closed 
39. How big is it? Diagnostic No Knowledge Lower-Level Closed 
40. Can I eat a unicorn, a Cayman? Diagnostic No Knowledge Lower-Level Closed 
41. How can we make friends? Instructional Yes Comprehension Lower-Level Open 

-J 
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Table 25: Contingency Table and Analysis by Purpose 

Count 
Total % 
Col % 
Row % 

Diagnostic Instructional Rhetorical Routine 

364 32 26 9 431 
43.13 3.79 3.08 1.07 51.07 
58.05 21.77 55.32 39.13 
84.45 7.42 6.03 2.09 

Pre-Treatment 

263 115 21 14 413 
31.16 13.63 2.49 1.66 48.93 
41.95 78.23 44.68 60.87 
63.68 27.85 5.08 3.39 

Post-Treatment 

627 147 47 23 844 
74.29 17.42 5.57 2.73 
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Table 26: Data and Computation of Chi Square for Purpose of Questions and Treatment 

Observed Expected 
Frequency Frequency 

(0-E)^/E 0 E O-E (0-Ef (0-E)^/E 

Pre-Treatment Instructional 32 75.06753555 43.06754 1854.813 24.70859 
Pre-Treatment Non-
Instructional 399 355.9324645 -43.0675 1854.813 5.211136 

Post-Treatment Instructional 115 71.93246445 -43.0675 1854.813 25.78547 
Post-Treatment Non-
Instructional 298 341.0675355 43.06754 1854.813 5.438256 

61.14345 



Table 27: Contingency Table and Analysis by Sophistication 

Count 

Higher-Level Lower-Level 
Col % 
Row % 

Pre-Treatment 

7 424 431 
0.83 50.24 51.07 

11.67 54.08 
1.62 98.38 

Post-Treatment 

53 360 413 
6.28 42.65 48.93 

88.33 45.92 
12.83 87.17 

60 784 844 
7.11 92.89 
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Table 28: Data and Computation of Chi Square for Sophistication of Questions and 
Treatment 

Observed Expected 
Frequency Frequency 

0 E 0-E (0-Ef (O-E)VE 
Pre-Treatment Higher-Level 7 30.63981043 23.63981 558.8406 18.23904 
Pre-Treatment Lower-Level 424 400.3601896 -23.6398 558.8406 1.395845 
Post-Treatment Higher-Level 53 29.36018957 -23.6398 558.8406 19.03396 
Post-Treatment Lower-Level 360 383.6398104 23.63981 558.8406 1.456681 

40.12552 



Table 29: Contingency Table and Analysis by Structure 

Count 
Total % 
Col % 
Row % 

Closed Open 

Pre-Treatment 394 
46.68 
57.35 
91.42 

37 
4.38 

23.57 
8.58 

431 
51.07 

Post-Treatment 293 
34.72 
42.65 
70.94 

120 
14.22 
76.43 
29.06 

413 
48.93 

687 157 844 
81.40 18.60 
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Table 30; Data and Computation of Chi Square for Structure of Questions 

Observed Expected 
Frequency Frequency 

( O - E f / E  0 E 0-E (O-E/ ( O - E f / E  
Pre-Treatment Open 37 80.17417062 43.17417 1864.009 23.2495 
Pre-Treatment Closed 394 350.8258294 -43.1742 1864.009 5.313203 

Post-Treatment Open 120 76.82582938 -43.1742 1864.009 24.26279 
Post-Treatment Closed 293 336.1741706 43.17417 1864.009 5.544772 

58.37026 
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Appendix A: Pre-Treatment Analysis for Carol 

Carol, Thank you for participating in this study. This page provides a general overview of your pre-
training questioning practices compared to quality questioning techniques (as covered in the workshop you 
attended). This information is provided to help you focus on any areas that may need improvement. The 
specific questions you asked can be found on the page two of this form. Each one of the questions you 
asked was analyzed in three ways; purpose, amount of cognitive demand, structure, and sophistication. As 
you will recall from the workshop, each of these four criteria play an important part in good questioning. 
You can find more detailed information on each category in the literature given to you during the 
workshop. 

First Analysis: Purpose of Questions Asked 

Questions are generally asked for four reasons in early childhood classrooms. 

1. Rhetorical; Asked without expectations of an 
answer 

2. Routine: Asked to maintain order and routine 
3. Diagnostic: Test learning or understanding 
4. Instructional; Asked to cause children to reason 

An analysis of your questioning techniques revealed that 
you ask predominately Diagnostic Type Questions. These 
types of questions are good for building a foundation for 
later learning but require little reasoning. 

The children in your class may benefit from more instructional type questions. These are questions prepared in 
advance and are developed by the teacher to intentionally require more reasoning. 

Second Analysis: Structure of Questions Asl^ed 

Closed ended questions usually require one very predictable 
answer. The teacher knows the answer to the question before 
asking the students. Its generally common knowledge. These 
types of questions usually require little reasoning. 

Open-ended questions are questions that allow a variety of correct 
responses. Higher-level questions tend to be open-ended, No 
specific answer is expected. Open-ended questions offer more 
opportunities for reasoning. 

Purpose of Questions Asked 

o Rhetorical 

B Routine 

• Diagnostic 

• Instructional 

I Structure of Questions Asked 

' • 3  ,  
i I ' ' ^ \ IQ Open jj 

' .V J laOosed.! 

j 79%^^8HP^ I 

I I 

An analysis of your questioning reveals that you ask predominately closed ended questions. You can increase 
opportunities for student reasoning by increasing the number of open-ended questions you ask. 
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Appendix A (Continued): Pre-Treatment Analysis for Carol 

Third Analysis: Cognitive Demands of Questions Asked 

Questions are classified in six levels. Beginning with knowledge, the amount of reasoning required increases 
with each level. Knowledge requires the least amount of reasoning and Evaluation requires the most. 

1. Knowledge: simple recall of previous 
learning 

2. Comprehension; use knowledge in new 
ways 

3. Application: apply knowledge in a new 
context 

4. Analysis: understand intricate parts of 
knowledge and how they come together to 
make the whole. 

5. Synthesis; pull pieces of information 
together and form something new 

6. Evaluation; make informed opinions or judge something using a specific standard. 

Knowledge, Comprehension and Application level questions are considered lower-level questions and require 
little reasoning. Analysis, Synthesis and Evaluation Questions are considered higher-level questions and 
required more reasoning. 

The goal is to offer a balance of lower-level and higher-level questions in your classroom. 

An analysis of your questioning reveals that you ask predominately lower level questions. You can increase 
opportunities for student reasoning by increasing the number of higher-level questions you ask. 

Sample Questions: 

Here are some sample questions that illustrate various levels of questioning for your specific 
videotaped session: 

1. How are these two stories the same? (Analysis) 
2. What are some other ways Maggie could have solved her problem with the monster in her house? 

(Analysis) 
3. What could you do if you were treated the way the boys treated Patrick Edward in the story 

(Synthesis) 
4. What do you think happened to Patrick Edward after the story ended? (Synthesis) 

Tips to Improve Questioning: 

1. Develop your questions advance. This should be a part of your lesson plarming process. You 
should seek to unveil and power and potential of the questions you ask. 

2. Remember to take advantage of the questioning coach you selected. 
3. Review your videotaped session and the literature provided during the workshop. 
4. Finally, as you offer more higher-level questions remember that you will need to offer more think 

time. Review the materials during the workshop for an overview of think time. 

Cognitive Hiearcliy of Questions Asked 
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Appendix B: Pre-Treatment Analysis for Eve 

Eve, Thank you for participating in this study. This page provides a general overview of your pre-training 
questioning practices compared to quality questioning techniques (as covered in the workshop you 
attended). This information is provided to help you focus on any areas that may need improvement. The 
specific questions you asked can be found on the page two of this form. Each one of the questions you 
asked was analyzed in three ways; purpose, amount of cognitive demand, structure, and sophistication. As 
you will recall from the workshop, each of these four criteria play an important part in good questioning. 
You can find more detailed information on each category in the literature given to you during the 
workshop. 

First Analysis: Purpose of Questions Asked 

Questions are generally asked for four reasons in early 
childhood classrooms. 

1. Rhetorical: Asked without expectations of an 
answer 

2. Routine; Asked to maintain order and routine 
3. Diagnostic; Test learning or understanding 
4. Instructional; Asked to cause children to 

reason 

An analysis of your questioning techniques revealed 
that you ask predominately Diagnostic Type Questions. These types of questions are good for building a 
foundation for later learning but require little reasoning. 

The children in your class may benefit from more instructional type questions. These are questions prepared in 
advance and are developed by the teacher to intentionally require more reasoning. 

Second Analysis: Structure of Questions Asked 

Closed ended questions usually require one very 
predictable answer. The teacher knows the answer 
to the question before asking the students. Its 
generally common knowledge. These types of 
questions usually require little reasoning. 

Open-ended questions are questions that allow a 
variety of correct responses. Higher-level questions 
tend to be open-ended. No specific answer is 
expected. Open-ended questions offer more 
opportunities for reasoning. 

Purpose of Questions Asked 

G) Rhetorical 

B Routine 

• Diagnostic 

• Instructional 

structure of Questions Asked 

; H Open 

I • Closed 

An analysis of your questioning reveals that you ask predominately closed ended questions. You can increase 
opportunities for student reasoning by increasing the number of open-ended questions you ask. 
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Appendix B (Continued): Pre-Treatment Analysis for Carol 

Third Analysis: Cognitive Demands of Questions Aslied 

Questions are classified in six levels. Beginning with knowledge, the amount of reasoning required increases 
with each level. Knowledge requires the least amount of reasoning and Evaluation requires the most. 

1. Knowledge: simple recall of previous 
learning 

2. Comprehension: use knowledge in 
new ways 

3. Application: apply knowledge in a 
new context 

4. Analysis: understand intricate parts 
of knowledge and how they come 
together to make the whole. 

5. Synthesis; pull pieces of information 
together and form something new 

6. Evaluation: make informed opinions 
or judge something using a specific 
standard. 

Knowledge, Comprehension and Application level questions are considered lower-level questions and require 
little reasoning. Analysis, Synthesis and Evaluation Questions are considered higher-level questions and 
required more reasoning. The goal is to offer a balance of lower-level and higher-level questions in your 
classroom. An analysis of your questioning reveals that you ask predominately lower level questions. You can 
increase opportunities for student reasoning by increasing the number of higher-level questions you ask. 

Sample Questions: 

Here are some sample questions that illustrate various levels of questioning for your specific 
videotaped session: 

1. How are these two stories the same? (Analysis) 
2. What are some other ways Maggie could have solved her problem with the monster in her house? 

(Analysis) 
3. What could you do if you were treated the way the boys treated Patrick Edward in the story 

(Synthesis) 
4. What do you think happened to Patrick Edward after the story ended? (Synthesis) 

Tips to Improve Questioning: 

1. Develop your questions advance. This should be a part of your lesson plarming process. You 
should seek to unveil and power and potential of the questions you ask. 

2. Remember to take advantage of the questioning coach you selected. 
3. Review your videotaped session and the literature provided during the workshop. 

4. Finally, as you offer more higher-level questions remember that you will need to offer more think 
time. Review the materials during the workshop for an overview of think time. 

Cognitive Demands of Questions Asked 

40 
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Appendix C: Pre-Treatment Handout for Gabriela 

Gabriela, Thank you for participating in this study. This page provides a general overview of your pre-
training questioning practices compared to quality questioning techniques (as covered in the workshop you 
attended). This information is provided to help you focus on any areas that may need improvement. The 
specific questions you asked can be found on the page two of this form. Each one of the questions you 
asked was analyzed in three ways; purpose, amount of cognitive demand, structure, and sophistication. As 
you will recall from the workshop, each of these four criteria play an important part in good questioning. 
You can find more detailed information on each category in the literature given to you during the 
workshop. 

First Analysis: Purpose of Questions Asked 

Questions are generally asked for four reasons in early 
childhood classrooms. 

1. Rhetorical: Asked without expectations of an 
answer 

2. Routine: Asked to maintain order and routine 
3. Diagnostic: Test learning or understanding 
4. Instructional: Asked to cause children to reason 

An analysis of your questioning techniques revealed that 
you ask predominately Diagnostic Type Questions. These types of questions are good for building a 
foundation for later learning but require little reasoning. 

The children in your class may benefit from more instructional type questions. These are questions prepared in 
advance and are developed by the teacher to intentionally require more reasoning. 

Purpose of Questions Asked 

• Rhetorical 
B Routine 

• Diagnostic 
• Instructional 

structure of Questions Asked 

Second Analysis: Structure of Questions Asked 
Closed ended questions usually require one very 
predictable answer. The teacher knows the 
answer to the question before asking the students. 
Its generally common knowledge. These types of 
questions usually require little reasoning. 

I Q Open \ 

I a Closed I 

Open-ended questions are questions that allow a 
variety of correct responses. Higher-level 
questions tend to be open-ended. No specific 
answer is expected. Open-ended questions offer 
more opportunities for reasoning. 

An analysis of your questioning reveals that you 
ask predominately closed ended questions. You can increase opportunities for student reasoning by increasing 
the number of open-ended questions you ask. 
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Appendix C (Continued): Pre-Treatment Handout for Gabriela 

Third Analysis: Cognitive Demands of Questions Asked 
Questions are classified in six levels. Beginning with knowledge, the amount of reasoning required increases 
with each level. Knowledge requires the least amount of reasoning and Evaluation requires the most. 

1. Knowledge: simple recall 
of previous learning 

2. Comprehension: use 
knowledge in new ways 

3. Application: apply 
knowledge in a new 
context 

4. Analysis; understand 
intricate parts of 
knowledge and how they 
come together to make the 
whole. 

5. Synthesis: pull pieces of information together and form something new 
6. Evaluation: make informed opinions or judge something using a specific standard. 

Knowledge, Comprehension and Application level questions are considered lower-level questions and require 
little reasoning. Analysis, Synthesis and Evaluation Questions are considered higher-level questions and 
required more reasoning. The goal is to offer a balance of lower-level and higher-level questions in your 
classroom. 

An analysis of your questioning reveals that you ask predominately lower level questions. You can increase 
opportunities for student reasoning by increasing the number of higher-level questions you ask. 

Cognitive HierarcKiy of Questions Asl<ed 

Comprehension 

Sample Questions: 

Here are some sample questions that illustrate various levels of questioning for your specific 
videotaped session: 

1. What plan could we use to make sure everyone is safe while we climb the tree? (Analysis) 
2. What type of vehicle do you think would use this type of tire? (Comprehension) 
3. What's the best way to dress for weather like this? (Comprehension) 
4. How can we prevent that accident from happening again? (Analysis) 

Tips to Improve Questioning: 

1. Develop your questions advance. This should be a part of your lesson planning process. You 
should seek to unveil and power and potential of the questions you ask. 

2. Remember to take advantage of the questioning coach you selected. 
3. Review your videotaped session and the literature provided during the workshop. 
4. Finally, as you offer more higher-level questions remember that you will need to offer more think 

time. Review the materials during the workshop for an overview of think time. 
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Appendix D: Pre-Treatment Analysis for Jeri 

Jeri, Thank you for participating in this study. This page provides a general overview of your pre-training 
questioning practices compared to quality questioning techniques (as covered in the workshop you 
attended). This information is provided to help you focus on any areas that may need improvement. The 
specific questions you asked can be found on the page two of this form. Each one of the questions you 
asked was analyzed in three ways: purpose, amount of cognitive demand, structure, and sophistication. As 
you will recall from the workshop, each of these four criteria play an important part in good questioning. 
You can fmd more detailed information on each category in the literature given to you during the 
workshop. 

First Analysis; Purpose of Questions Asked 

Questions are generally asked for four reasons in early 
childhood classrooms. 

1. Rhetorical: Asked without expectations of an 
answer 

2. Routine: Asked to maintain order and routine 
3. Diagnostic: Test learning or understanding 
4. Instructional: Asked to cause children to 

reason 

An analysis of your questioning techniques revealed 
that you ask predominately Diagnostic Type 
Questions. These types of questions are good for building a foundation for later learning but require little 
reasoning. 

The children in your class may benefit from more instructional type questions. These are questions prepared in 
advance and are developed by the teacher to intentionally require more reasoning. 

Second Analysis: Structure of Questions Aslced 

Closed ended questions usually require one very predictable 
answer. The teacher knows the answer to the question before 
asking the students. Its generally common knowledge. These 
types of questions usually require little reasoning. 

Open-ended questions are questions that allow a variety of correct 
responses. Higher-level questions tend to be open-ended. No 
specific answer is expected. Open-ended questions offer more 
opportunities for reasoning. 

An analysis of your questioning reveals that you ask predominately closed ended questions. You can 
increase opportunities for student reasoning by increasing the number of open-ended questions you ask. 

Purpose of Questions Asked 

!• Rhetorical 
IH Routine 
;• Diagnostic 
;• Instructional 

Structure of Questions Asked 

3, 3% 

97, 97% 

:0Open . 
laClosed;: 
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Appendix D (Continued): Pre-Treatment Analysis for Jeri 

Third Analysis; Cognitive Demands of Questions Asl^ed 

Questions are classified in six levels. Beginning with knowledge, the amount of reasoning required increases 
with each level. Knowledge requires the least amount of reasoning and Evaluation requires the most. 

1. Knowledge: simple recall of previous 
learning 

2. Comprehension: use knowledge in new 
ways 

3. Application: apply knowledge in a new 
context 

4. Analysis: understand intricate parts of 
knowledge and how they come together 
to make the whole. 

5. Synthesis: pull pieces of information 
together and form something new 

6. Evaluation: make informed opinions or judge something using a specific standard. 

Knowledge, Comprehension and Application level questions are considered lower-level questions and require 
little reasoning. Analysis, Synthesis and Evaluation Questions are considered higher-level questions and 
required more reasoning. The goal is to offer a balance of lower-level and higher-level questions in your 
classroom. 

An analysis of your questioning reveals that you ask predominately lower level questions. You can increase 
opportunities for student reasoning by increasing the number of higher-level questions you ask. 

Sample Questions: 

Here are some sample questions that illustrate various levels of questioning for your specific 
videotaped session: 

1. What is your favorite part of this story? (Comprehension) 
2. What do you think happened after the animals ran the man away from the farm? (Synthesis) 
3. What could have been some other solutions to Farmer Duck's problem? (Application) 
4. How do you think this quilt was made? (Analysis) 
5. How can we find out more information about quilts? (Analysis) 

Tips To Improving Questioning 

1. Develop your questions advance. This should be a part of your lesson planning process. 
You should seek to unveil and power and potential of the questions you ask. 

2. Remember to take advantage of the questioning coach you selected. 
3. Review your videotaped session and the literature provided during the workshop. 
4. Finally, as you offer more higher-level questions remember that you will need to offer 

more think time. Review the materials during the workshop for an overview of think 
time. 

Cognitive HIearchy of Questions Asked 
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Appendix E: Pre-Treatment Analysis for Jessica 

Jessica, Thank you for participating in this study. This page provides a general overview of your pre-
training questioning practices compared to quality questioning techniques (as covered in the workshop you 
attended). This information is provided to help you focus on any areas that may need improvement. The 
specific questions you asked can be found on the page two of this form. Each one of the questions you 
asked was analyzed in three ways: purpose, amount of cognitive demand, structure, and sophistication. As 
you will recall from the workshop, each of these four criteria play an important part in good questioning. 
You can fmd more detailed information on each category in the literature given to you during the 
workshop. 

First Analysis: Purpose of Questions Asked 

Questions are generally asked for four reasons in early childhood classrooms. 

1. Rhetorical: Asked without expectations of an 
answer 

2. Routine: Asked to maintain order and routine 
3. Diagnostic: Test learning or understanding 
4. Instructional: Asked to cause children to reason 

An analysis of your questioning techniques revealed that you 
ask predominately Diagnostic Type Questions. These 
types of questions are good for building a foundation for later 
learning but require little reasoning. 

Purpose of Questions Asked 

6% 

• Rhetorical 

B Routine 

• Diagnostic 

• Instructional 

The children in your class may benefit from more instructional type questions. These are questions prepared in 
advance and are developed by the teacher to intentionally require more reasoning. 

Second Analysis: Structure of Questions Asked 

Structure of Question Asked 

Closed ended questions usually require one very predictable 
answer. The teacher knows the answer to the question before 
asking the students. Its generally common knowledge. These 

" types of questions usually require little reasoning. 

Open-ended questions are questions that allow a variety of 
correct responses. Higher-level questions tend to be open-
ended. No specific answer is expected. Open-ended questions 
offer more opportunities for reasoning. 

. i 

An analysis of your questioning reveals that you ask predominately closed ended questions. You can 
increase opportunities for student reasoning by increasing the number of open-ended questions you ask. 

I • Open 

I • Closed 
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Appendix E (Continued): Pre-Treatment Analysis for Jessica 

Third Analysis: Cognitive Demands of Questions Asked 

Questions are classified in six levels. 
Beginning with knowledge, the amount of 
reasoning required increases with each 
level. Knowledge requires the least 
amount of reasoning and Evaluation 
requires the most. 

Cognitive l^ierarchy of Questions 
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Knowledge: simple recall of 
previous learning 
Comprehension: use knowledge 
in new ways 
Application: apply knowledge in 
a new context 

Analysis; understand intricate parts of knowledge and how they come together to make the whole. 
Synthesis; pull pieces of information together and form something new 
Evaluation; make informed opinions or judge something using a specific standard. 

Knowledge, Comprehension and Application level questions are considered lower-level questions and require 
little reasoning. Analysis, Synthesis and Evaluation Questions are considered higher-level questions and 
required more reasoning. The goal is to offer a balance of lower-level and higher-level questions in your 
classroom. 

An analysis of yoitf questioning reveals that you ask predominately lower level questions. You can increase 
opportunities for student reasoning by increasing the number of higher-level questions you ask. 

Sample Questions: 

Here are some sample questions that illustrate various levels of questioning for your specific 
videotaped session; 

1. How would you describe your painting? (Comprehension) 
2. What plan can we develop to prevent this problem from happening with the markers? (Analysis) 
3. What do you think will happen if we continue to mix the colors like this? (Synthesis) 
4. How are your paintings alike? (Analysis) 
5. How are your paintings different? (Analysis) 
6. What story is your painting telling? (Synthesis) 
7. Why do you use that brush technique to get the paint on the brush? (Comprehension) 

Tips to Improve Questioning 

1. Develop your questions advance. This should be a part of your lesson planning process. You 
should seek to unveil and power and potential of the questions you ask. 

2. Remember to take advantage of the questioning coach you selected. 
3. Review your videotaped session and the literature provided during the workshop. 
4. Finally, as you offer more higher-level questions remember that you will need to offer more think 

time. Review the materials during the workshop for an overview of think time. 
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Appendix F: Pre-Treatment Analysis for Peggy 

Peggy, Thank you for participating in this study. This page provides a general overview of your pre-
training questioning practices compared to quality questioning techniques (as covered in the workshop you 
attended). This information is provided to help you focus on any areas that may need improvement. The 
specific questions you asked can be found on the page two of this form. Each one of the questions you 
asked was analyzed in three ways: purpose, amount of cognitive demand, structure, and sophistication. As 
you will recall from the workshop, each of these four criteria play an important part in good questioning. 
You can find more detailed information on each category in the literature given to you during the 
workshop. 

First Analysis: Purpose of Questions Asked 

Questions are generally asked for four reasons in early childhood classrooms. 

1. Rhetorical; Asked without expectations of an answer 
2. Routine: Asked to maintain order and routine 
3. Diagnostic: Test learning or understanding 
4. Instructional: Asked to cause children to reason 

An analysis of your questioning techniques revealed that you 
ask predominately Diagnostic Type Questions. These types 
of questions are good for building a foundation for later 
learning but require little reasoning. 

Purpose of Questions Asked 

a Rhetorical 

a routine 

• Diagnostic 

• Instructional 

The children in your class may benefit from more instructional type questions. These are questions prepared in 
advance and are developed by the teacher to intentionally require more reasoning. 

Second Analysis: Structure of Questions Asked 

Structure of Questions Asked Closed ended questions usually require one very predictable 
answer. The teacher knows the answer to the question before 
asking the students. Its generally common knowledge. These types 
of questions usually require little reasoning. 

Open-ended questions are questions that allow a variety of correct 
responses. Higher-level questions tend to be open-ended. No 
specific answer is expected. Open-ended questions offer more 
opportunities for reasoning. 

I ; An analysis of your questioning reveals that you ask 
predominately closed ended questions. You can increase opportunities for student reasoning by increasing 
the number of open-ended questions you ask. 
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Appendix F (Continued): Pre-Treatment Analysis for Peggy 

Third Analysis: Cognitive Demands of Questions Asked 

Cognitive Hierarchy of Questions Asked 

70 

60 

50 

40 

30 

20 

10 
0 . 

Questions are classified in six levels. 
Beginning with knowledge, the 
amount of reasoning required increases 
with each level. Knowledge requires 
the least amount of reasoning and 
Evaluation requires the most. 

1. 

2. 

Knowledge: simple recall of previous 
learning 
Comprehension: use knowledge in 

new ways 
3. Application: apply knowledge in a new context 
4. Analysis: understand intricate parts of knowledge and how they come together to make the whole. 
5. Synthesis: pull pieces of information together and form something new 
6. Evaluation: make informed opinions or judge something using a specific standard. 

Knowledge, Comprehension and Application level questions are considered lower-level questions and require 
little reasoning. Analysis, Synthesis and Evaluation Questions are considered higher-level questions and 
required more reasoning. The goal is to offer a balance of lower-level and higher-level questions in your 
classroom. 

An analysis of your questioning reveals that you ask predominately lower level questions. You can increase 
opportunities for student reasoning by increasing the number of higher-level questions you ask. 

Sample Questions: 

Here are some sample questions that illustrate various levels of questioning for your specific 
videotaped session: 

1. What can we do to make Thomas feel better? (Comprehension) 
2. How did you feel when you first came to this school? (Comprehension) 
3. Why do you think the pigeons are around our table? (Comprehension) 
4. What do you think we could invent to keep the pigeons away from the table during lunch time 

(Analysis) 

Tips to Improve Questioning 

1. Develop your questions advance. This should be a part of your lesson planning process. You 
should seek to unveil and power and potential of the questions you ask. 

2. Remember to take advantage of the questioning coach you selected. 
3. Review your videotaped session and the literature provided during the workshop. 
4. Finally, as you offer more higher-level questions remember that you will need to offer more 

think time. Review the materials during the workshop for an overview of think time. 
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Appendix G: Pre-Treatment Analysis for Sidney 

Sidney, Thanic you for participating in this study. This page provides a general overview of your pre-
training questioning practices compared to quality questioning techniques (as covered in the workshop you 
attended). This information is provided to help you focus on any areas that may need improvement. The 
specific questions you asked can be found on the page two of this form. Each one of the questions you 
asked was analyzed in three ways: purpose, amount of cognitive demand, structure, and sophistication. As 
you will recall from the workshop, each of these four criteria play an important part in good questioning. 
You can find more detailed information on each category in the literature given to you during the 
workshop. 

First Analysis: Purpose of Questions Asked 

Questions are generally asked for four reasons in early childhood classrooms. 

1. Rhetorical: Asked without expectations of an 
answer 

2. Routine: Asked to maintain order and routine 
3. Diagnostic: Test learning or understanding 
4. Instructional: Asked to cause children to reason 

An analysis of your questioning techniques revealed that 
you ask predominately Diagnostic Type Questions. 
These types of questions are good for building a 
foundation for later learning but require little reasoning. 

The children in your class may benefit from more instructional type questions. These are questions prepared in 
advance and are developed by the teacher to intentionally require more reasoning. 

Second Analysis; Structure of Questions Asked 

Closed ended questions usually require one very 
predictable answer. The teacher knows the answer to 
the question before asking the students. Its generally 
common knowledge. These types of questions usually 
require little reasoning. 

Open-ended questions are questions that allow a 
variety of correct responses. Higher-level questions 
tend to be open-ended. No specific answer is expected. 
Open-ended questions offer more opportunities for 
reasoning. 

An analysis of your questioning reveals that you ask predominately closed ended questions. You can 
increase opportunities for student reasoning by increasing the number of open-ended questions you ask. 

Purpose of Questions Asl<ed 

!eJ Rhetorical 

' B Routine 

• Diagnostic 

• Instnjctional 

Structure of Questions Asked 
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Appendix G (Continued): Pre-Treatment Analysis for Sidney 

Third Analysis: Cognitive Demands of Questions Asked 

Questions are classified in six levels. Beginning with knowledge, the amount of reasoning required increases 
with each level. Knowledge requires the least amount 

Cognitive Hierarchy of Questions Asked of reasoning and Evaluation requires the most. 
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1. Knowledge: simple recall of previous 
learning 

2. Comprehension: use knowledge in new 
ways 

3. Application: apply knowledge in a new 
context 

4. Analysis: understand intricate parts of 
knowledge and how they come together to 
make the whole. 

5. Synthesis: pull pieces of information together and form something new 
6. Evaluation: make informed opinions or judge something using a specific standard. 

Knowledge, Comprehension and Application level questions are considered lower-level questions and require 
little reasoning. Analysis, Synthesis and Evaluation Questions are considered higher-level questions and 
required more reasoning. The goal is to offer a balance of lower-level and higher-level questions in your 
classroom. 

An analysis of your questioning reveals that you ask predominately lower level questions. You can increase 
opportunities for student reasoning by increasing the number of higher-level questions you ask. 

Sample Questions: 

Here are some sample questions that illustrate various levels of questioning for your specific 
videotaped session; 

1. What can we do to make Thomas feel better? (Comprehension) 
2. How did you feel when you first came to this school? (Comprehension) 
3. Why do you think; the pigeons are around our table? (Comprehension) 
4. What do you think we could invent to keep the pigeons away from the table during lunch time 
(Analysis) 

Tips to Improve Questioning 

1. Develop your questions advance. This should be a part of your lesson planning process. You 
should seek to unveil and power and potential of the questions you ask. 

2. Remember to take advantage of the questioning coach you selected. 
3. Review your videotaped session and the literature provided during the workshop. 
4. Finally, as you offer more higher-level questions remember that you will need to offer more think 

time. Review the materials during the workshop for an overview of think time. 
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Appendix H: Pre-Treatment Analysis for Susan 

Susan, Thank you for participating in this study. This page provides a general overview of your pre-
training questioning practices compared to quality questioning techniques (as covered in the workshop you 
attended). This information is provided to help you focus on any areas that may need improvement. The 
specific questions you asked can be found on the page two of this form. Each one of the questions you 
asked was analyzed in three ways: purpose, amount of cognitive demand, structure, and sophistication. As 
you will recall from the workshop, each of these four criteria play an important part in good questioning. 
You can find more detailed information on each category in the literature given to you during the 
workshop. 

First Analysis: Purpose of Questions Asked 

Questions are generally asked for four reasons in 
early childhood classrooms. 

1. Rhetorical; Asked without expectations of 
an answer 

2. Routine: Asked to maintain order and 
routine 

3. Diagnostic: Test learning or understanding 
4. Instructional: Asked to cause children to 

reason 

An analysis of your questioning techniques revealed that you ask predominately Diagnostic Type Questions. 
These types of questions are good for building a foundation for later learning but require little reasoning. 

The children in your class may benefit from more insfructional type questions. These are questions prepared in 
advance and are developed by the teacher to intentionally require more reasoning. 

Second Analysis; Structure of Questions Asked 

Closed ended questions usually require one very 
predictable answer. The teacher knows the answer to the 
question before asking the students. Its generally common 
knowledge. These types of questions usually require little 
reasoning. 

Open-ended questions are questions that allow a variety of 
correct responses. Higher-level questions tend to be open-
ended. No specific answer is expected. Open-ended 
questions offer more opportunities for reasoning. 

Purpose of Questions Asked 

I g Rhetorical 

I a Routine 

! • Diagnostic 

• • Instmctional 

Structure of Questions Asked 

E3 Open 

a Closed ' 

An analysis of your questioning reveals that you ask predominately closed ended questions. You can 
increase opportunities for student reasoning by increasing the number of open-ended questions you ask. 
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Appendix H (Continued) Pre-Treatment Analysis for Susan 

Second Analysis: Cognitive Demands of Questions Asked 

Questions are classified in six levels. Beginning 
with knowledge, the amount of reasoning 
required increases with each level. Knowledge 
requires the least amount of reasoning and 
Evaluation requires the most. 

1. Knowledge: simple recall of previous 
learning 

2. Comprehension: use knowledge in 
new ways 

3. Application: apply knowledge in a new 
context 

4. Analysis; understand intricate parts of knowledge and how they come together to make the whole. 
5. Synthesis: pull pieces of information together and form something new 
6. Evaluation: make informed opinions or judge something using a specific standard. 

Knowledge, Comprehension and Application level questions are considered lower-level questions and require 
little reasoning. Analysis, Synthesis and Evaluation Questions are considered higher-level questions and 
required more reasoning. The goal is to offer a balance of lower-level and higher-level questions in your 
classroom. 

An analysis of your questioning reveals that you ask predominately lower level questions. You can increase 
opportunities for student reasoning by increasing the number of higher-level questions you ask. 

Cognitive Hierarcliyof Questions Asl^ed 
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Sample Questions: 

Here are some sample questions that illustrate various levels of questioning for your specific 
videotaped session: 

1. What can we do to make Thomas feel better? (Comprehension) 
2. How did you feel when you first came to this school? (Comprehension) 
3. Why do you think the pigeons are around our table? (Comprehension) 
4. What do you think we could invent to keep the pigeons away from the table during lunch time 

(Analysis) 

Tips to Improve Questioning 

1. Develop your questions advance. This should be a part of your lesson planning process. You 
should seek to unveil and power and potential of the questions you ask. 

2. Remember to take advantage of the questioning coach you selected. 
3. Review your videotaped session and the literature provided during the workshop. 
4. Finally, as you offer more higher-level questions remember that you will need to offer more think 

time. Review the materials during the workshop for an overview of think time. 
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Appendix I: Pre-Treatment Analysis for Wendy 

Wendy, Thank you for participating in this study. This page provides a general overview of your pre-
training questioning practices compared to quality questioning techniques (as covered in the workshop you 
attended). This information is provided to help you focus on any areas that may need improvement. The 
specific questions you asked can be found on the page two of this form. Each one of the questions you 
asked was analyzed in three ways: purpose, amount of cognitive demand, structure, and sophistication. As 
you will recall from the workshop, each of these four criteria play an important part in good questioning. 
You can fmd more detailed information on each category in the literature given to you during the 
workshop. 

First Analysis: Purpose of Questions Asked 

Questions are generally asked for four reasons in early childhood classrooms, 

1. Rhetorical: Asked without expectations of an answer 
2. Routine: Asked to maintain order and routine 
3. Diagnostic; Test learning or understanding 
4. Instructional: Asked to cause children to reason 

An analysis of your questioning techniques revealed that you ask 
predominately Diagnostic Type Questions. These types of 
questions are good for building a foundation for later learning but 
require little reasoning. 

The children in your class may benefit from more instructional type questions. These are questions prepared in 
advance and are developed by the teacher to intentionally require more reasoning. 

Second Analysis; Structure of Questions Asked 

Closed ended questions usually require one very predictable 
answer. The teacher knows the answer to the question before 
asking the students. Its generally common knowledge. These 
types of questions usually require little reasoning. 

Open-ended questions are questions that allow a variety of 
correct responses. Higher-level questions tend to be open-
ended. No specific answer is expected. Open-ended questions 
offer more opportunities for reasoning. 

An analysis of your questioning reveals that you ask 
predominately closed ended questions. You can increase opportunities for student reasoning by increasing 
the number of open-ended questions you ask. 

Purpose of Questions 

Structure of Questions Asked I 

A J 
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Appendix I (Continued): Pre-Treatment Handout for Wendy 

Third Analysis; Cognitive Demands of Questions Asked 

Questions are classified in six levels. 
Beginning with knowledge, the amount of 
reasoning required increases with each 
level. Knowledge requires the least 
amount of reasoning and Evaluation 
requires the most. 

1. Knowledge: simple recall of 
previous learning 

2. Comprehension: use knowledge 
in new ways 

3. Application: apply knowledge in a new context 
4. Analysis: understand intricate parts of knowledge and how they come together to make the whole. 
5. Synthesis: pull pieces of information together and form something new 
6. Evaluation: make informed opinions or judge something using a specific standard. 

Knowledge, Comprehension and Application level questions are considered lower-level questions and require 
little reasoning. Analysis, Synthesis and Evaluation Questions are considered higher-level questions and 
required more reasoning. The goal is to offer a balance of lower-level and higher-level questions in your 
classroom. 

An analysis of your questioning reveals that you ask predominately lower level questions. You can increase 
opportunities for student reasoning by increasing the number of higher-level questions you ask. 

Level of Questioning Asl<ed 

Sample Questions: 

Here are some sample questions that illustrate various levels of questioning for your specific 
videotaped session: 

1. What can we do to make Thomas feel better? (Comprehension) 
2. How did you feel when you first came to this school? (Comprehension) 
3. Why do you think the pigeons are around our table? (Comprehension) 
4. What do you think we could invent to keep the pigeons away from the table during lunch time 

(Analysis) 

Tips to Improve Questioning 

1. Develop your questions advance. This should be a part of your lesson planning process. You 
should seek to unveil and power and potential of the questions you ask. 

2. Remember to take advantage of the questioning coach you selected. 
3. Review your videotaped session and the literature provided during the workshop. 
4. Finally, as you offer more higher-level questions remember that you will need to offer more think 

time. Review the materials during the workshop for an overview of think time. 
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Appendix J: Basic Data Survey 

Thank you for participating in this study of questioning in early childhood education. The 
information you provide will be utilized to improve the quality to teacher training for 
future early childhood educators. 

Name: 

Age: • 20 & Below • 21-30 • 31-40 • 41-50 • 51 & Above 

Ethnicity: 

• American Indian, Eskimo, and Aleut 
• Asian and Pacific Islander 
• Black 
• Hispanic Origin 
• White 
• Other—Please Specify 

Setting: Select the category below that best describes the early childhood setting 
in which you are currently employed (Gestwicki,1997, p. 36): 

• Employer Sponsored Program 
• Family Child Care (In Home Childcare Setting) 
• For Profit Center or Proprietary (Owned by an Individual) 
• Military Sponsored Program 
• National For-Profit Chain 
• Non-Profit (Subsidized by a Sponsoring Agency Such as a Church) 
• Publicly Funded (Located in a Public School, Headstart, etc.) 
• Other—Please Specify: 

Indicate the total number of years working with children in any part- or full-day 
group program. This experience includes programs located in a center, school, 
or home setting that serves children ages birth through 8 (Gestwicki, 1997, p. 
19). 

Have you had any training specific to teacher questioning? • Yes • No 

If yes, please describe the training received to include setting and duration. 
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Appendix J (Continued): Basic Data Survey 

Education Level: Select the education category below that best describes your current 
education level (Gestwicki, 1997, p. 278) 

Level 1 
• Individuals who are employed in an early childhood professional role working under 

supervision or with support (linkages with provider association or network or enrollment in 
supervised practicum) and participating in training designed to lead to the assessment of 
individual competencies or acquisition of a degree 

Level 2 
• Successful completion of one year early childhood certificate program 
• Successful completion of the CDA Professional Preparation Program or completion of a 

systematic, comprehensive training program that prepares an individual to successfully 
acquire the CDS Credential through direct assessment. 

• Successful completion of an associate degree from a program conforming to NAEYC 
guidelines 

• Successful completion of an associate degree in a related field plus 30 units of professional 
studies in early childhood development/education including 300 hours of supervised teaching 
experience in an early childhood program; or 

• Successful demonstration of the knowledge, performance and disposition expected as 
outcomes of an associate degree program conforming to NAEYC guidelines. 

Level 4 
• Successful completion of a baccalaureate degree from a program conforming to NAEYC 

guidelines; or 
• State certification meeting NAEYC/ATE certification guidelines; or 
• Successful completion of a baccalaureate degree in another field with more than 30 

professional units in early childhood development/ education including 300 hours of 
supervised teaching experience, including 150 hours each for two of the following three age 
groups: Infants and toddlers, three to five year olds or in the primary grades; or 

• Successful demonstration of the knowledge, performance, and dispositions expected as 
outcomes of a baccalaureate degree program conforming to NAEYC guidelines. 

• Successful completion of a master's degree in a program that conforms to NAEYC 
guidelines; or 

• Successful demonstration of the knowledge, performance, and dispositions expected as 
outcomes of a master's degree program conforming to NAEYC guidelines. 

• Successful completion of a Ph.D. or Ed.D. in a program conforming to NAEYC guidelines; 
or 

• Successful demonstration of the knowledge, performance, and dispositions expected as 
outcomes of a doctoral degree program conforming to NAEYC guidelines. 
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Appendix K: Workshop Lecture 

Introduction 

In 1926, the National Association for the Education of Young Children (NAEYC) 

was founded. Its statement of position, which outlines the critical importance of quality 

early childhood experiences (Bredekamp & Copple, 1997), can be described as the metric 

for the field. Within NAEYC's statement of position, the organization delineates what are 

said to be imperative abilities that early childhood professionals must help young children 

to refine during their early years (Bredekamp & Copple, 1997). Among these skills, is 

the ability to "analyze situations, make reasoned judgments, and solve new problems as 

they emerge" (p. 8). Simply stated, one of the primary purposes of early childhood 

education should be to teach children to reason (Bredekamp & Copple, 1997; Dewey, 

1938). According to Piaget (as cited Elkind, 1989): 

The principle goal of education is to create men [people] who are capable 

of doing new things, not simply repeating what other generations have 

done—men [people] who are creative, inventive and discoverers. The 

second goal of education is to form minds that can be critical, can verify, 

and not accept everything that is offered. The great danger today is of 

slogans, collective opinions, and ready-made trends of thought. We have 

to be able to resist them individually, to criticize, and to distinguish 

between what is proven and what is not. So we need pupils who are 

active, who learn early to find out by themselves, partly by their own 

spontaneous activity and partly through materials we set up for them; we 
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learn early to tell what is verifiable and what is simply the first idea to 

come to them. (p. 115) 

When developing a reasoning curriculum, early childhood educators should not 

loose focus of what we know to be the benefits of a developmentally appropriate 

curriculum (Bredekamp & Copple, 1997). Research tells us that children learn best when 

they are allowed to construct their own knowledge, engage in appropriate social 

interactions, build upon their prior knowledge and work within their zone of proximal 

development (Bredekamp & Rosegrant, 1992). One such way to accomplish this would 

be to integrate reasoning into the ongoing early childhood curriculum (Baron, 1994; 

Bredekamp & Rosegrant, 1992; Dewy, 1938) through the use of systematic and 

purposeful questioning (Fairbain, 1987; Gallagher & Aschner, 1963; King, 1995; Wease, 

1976; Wilen&Clegg, 1986;). 
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Power and Potential of Questions 

It has been said that teachers ask an average of 395 questions per day (Stevens, 

1912). Because of this teachers, can be described as "professional question makers" 

(Gall, 1984). Early childhood educators are no different (Wease, 1979). Questions are 

an inherent part of any learning environment (Wilen & Clegg, 1986) to include early 

childhood settings (Wease, 1976). 

The purpose of this module is to help early childhood educators realize the 

instructional potential for improving student reasoning through systematic and purposeful 

questioning (Fairbain, 1987; Gallagher & Aschner, 1963; King, 1995; Wease, 1976; 

Wilen & Clegg, 1986). Specifically, this module seeks to unveil the power (Wease, 

1979) and potential of the questions already asked in early childhood settings (Otto & 

Schuck, 1983; Ryan, 1973; Savage, 1998; Sitko & Slemon, 1982; Wease, 1976). 

Broadly speaking, questions in the early childhood setting can be classified in 

four ways: diagnostic (Fairbaim, 1987; Pate & Bremer, 1967; Wilen, 1991), routine 

(Gallagher & Aschner, 1963; Ottto & Schuck, 1983), rhetorical (Morgan & Saxton, 1991; 

Reigle, 1976;) and instructional (Fairbaim, 1987; Pate & Bremer, 1967; Wilen, 1991). 

By and large questions are used as a diagnostic tool in most learning environments 

(Fairbaim, 1987; Pate & Bremer, 1967; Wilen, 1991). Diagnostic questions are 

questioned posed by educators to test student learning (Fairbaim, 1987; Pate and Bremer, 

1967; Wilen, 1991). For Example, the question "how many tmcks do you see?" is a 

basic assessment of a child's knowledge or understanding of numbers and counting. 
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Questions are also commonly used to help maintain routine and order in the early 

childhood settings (Gallagher & Aschner, 1963; Otto & Schuck, 1983). Some examples 

are: "Did you wash your hands?", "Did you clean up the block area?" or "Who had the 

block first?" 

As within any social context, questions are also asked rhetorically in early 

childhood settings (Morgan & Saxton, 1991; Riegle, 1976). Rhetorical questions are 

questions asked without the expectation of a response (Morgan & Saxton, 1991; Reigle, 

1976;). An example might be the question, "Are you ready to go out to play?" Routine 

dictates that the children will go to the playground at a given time each day. Therefore, 

this question can be classified as a rhetorical question because the children will go to the 

playground (as routine dictates) no matter how the children respond to the question. The 

early childhood educator asked this question merely as cue that it is that time of day. 

The fourth type of question is the instructional question (Fairbaim, 1987; Pate & 

Bremer, 1967; Wilen, 1991). Usually instructional questions are the most underutilized 

type of question in the early childhood setting (Fairbaim, 1987; Pate and Bremer, 1967; 

Wilen, 1991). The instructional question is one that demands children apply knowledge 

or engage in higher-level thinking (Pate & Bremer, 1967; Wilen, 1991). The use of 

instructional questions is one way to increase the amount of reasoning that takes place in 

the early childhood setting in a developmentally appropriate manner (Bredekamp & 

Copple, 1997). 
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Lower-Level and Higher-Level Questions 

To help illustrate the connection between reasoning and questioning, we will use 

one of the most highly cited studies in the field of education as a framework for 

understanding the connection we seek (Morgan & Saxon, 1991). Bloom's Taxonomy of 

Educational Objectives (1956) was designed to classify or identify levels of cognitive 

function. It was believed that once these levels of thought were identified, it would make 

it easier for teachers to target student learning and thereby improve student reasoning. 

Bloom's Taxonomy (1956) is comprised of six levels of cognitive function: 

knowledge, comprehension, application, analysis, synthesis, and evaluation; however, 

before looking at each of the six levels independently, it important to see how these levels 

come together as a whole. As Figure A1 indicates, the six levels of cognitive function 

can be grouped into two major categories based on the amount of cognitive function or 

reasoning required (Goodwin, Sharp, Cloutier & Diamon, 1983; Omstein, 1988; Wilen, 

1991; Winne, 1979;). The knowledge, comprehension and apphcation levels are 

considered lower level because they require lower levels of reasoning. The analysis, 

synthesis and evaluation levels are considered higher level as a result of the higher levels 

of reasoning they require. 

Lower Level Questions 

Lower level questions (knowledge, comprehension and application levels) 

generally dominate the early childhood learning environment (Goodwin, et al., 1983; 

Cassidy, 1989; Fillippone, 1998; Winne, 1979;). Lower-level questions are normally 

closed ended. Closed ended questions are questions with limited and very predictable 
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answers (Goodwin, et al., 1983; Wilen, 1991). In consideration of their limitations, lower 

level questions should be used as part of building the foundation for later learning. 

Higher Level Questions 

Higher-level questions (analysis, synthesis and evaluation levels) improve 

reasoning by requiring children to use a technique known as distancing (Cassidy, 1989; 

Fillippone, 1998; Goodwin, et al., 1983; Winne, 1979). Distancing is working with 

knowledge that is not evident or in sight. That is, the answer to a higher-level question 

will not be immediately found by looking around the learning environment or in a book. 

The child may use environmental information for contextual clues; however, the child 

must reason to some degree to rationally answer a higher-level question. 

Another way that higher-level questions improve reasoning is that they force what 

Piaget and Inhelder (1969) defined as disequilibrium. Piaget and Inhelder believed that 

each time a child is confronted with new information they must either assimilate 

(incorporate) or accommodate that information into their current knowledge base. 

Assimilation allows for the addition of new information without requiring a change of 

existing knowledge or beliefs. If the child encounters information that appears to conflict 

with the child's current knowledge base, the child must accommodate that new 

information by changing his current beliefs or thoughts. Disequilibrium is the point 

where the child must reason to either assimilate or accommodate new information. Once 

the child assimilates or accommodates the new information, they will have reached a 

state of equilibrium. The child will remain at a state of equilibrium until he encounters 

some other new infonnation. The state of changing from equilibrium and disequilibrium 
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is an ongoing process in the early childhood learning environment (Bredekamp & 

Copple, 1997). 

The point of distinguishing between higher-level and lower-level questions is not 

to imply that one type of question is always better than the other. Both higher-level and 

lower-level questions have a purpose in the early childhood environment (Ellis, 1993; 

Fillippone, 1998; Goodwin, et al., 1983; Omstein, 1988; Reigle, 1976; Sanders, 1966;). 

Early childhood educators should ask lower level questions when they want to: (a) 

evaluate children's preparation and comprehension, (b) diagnose children's strengths and 

weaknesses, or (c) review and/or summarizing content (Goodwin, et al., 1983, p. 29). 

Higher-level questions should be used when early childhood educators want to: (a) 

encourage children to think more deeply and critically, (b) Promote problem solving, or 

(c) stimulate children to seek information on their own (Goodwin, et al., 1983, p. 29). 

The goal is for early childhood educators to understand the purpose of both types of 

questions and use them for the appropriate situation. 
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Cognitive Correspondence 

With an understanding of how the six levels of thinking are categorized as either 

higher-level or lower-level based on the level of reasoning it demands (Goodwin et al., 

1983; Omstein, 1988; Wilen, 1991; Winne, 1979;), it is now important to have a working 

knowledge of each level of the taxonomy (Goodwin et al., 1983; Omstein, 1988; Wilen, 

1991; Winne, 1979;). This section closely analyzes the six levels of Bloom's Taxonomy 

(1956). This module will now present a closer look at each level of cognitive function 

within Bloom's Taxonomy. Further, some key words that will be provided to help early 

childhood educators target the level of question they desire to ask. 

Figure A2 lists some sample keywords that may be associated with each level of 

Bloom's Taxonomy (1956). This list of keywords was found through a simple internet 

search. This list of key words is not exhaustive but is illustrative of hundreds of such list 

freely available to early childhood educations. 

Noticeably, some key words are associated with more than one level of thought. 

Keywords are can be used to help early childhood educators develop questions of varying 

cognitive demands. Though the keyword itself may not be found in a question 

developed, the keyword will describe the mental action the early childhood educator is 

asking the child to perform. For example the keyword name may be implied when a 

child is asked, "What number comes after five?" When using the keyword list provided, 

it may be helpful to use a thesauras to find synonyms or words closer to the child's 

developmental level. 
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It should not be assumed that simply asking a question that uses a keyword 

supplied would automatically result in asking a question at the level identified with that 

keyword (Sanders, 1966). It would also be a mistake to assume that higher-level 

questions automatically achieve higher-level responses (Bradtmeuler & Eagan, 1983; 

Dillon, 1982; Gall, 1984; Klinzing, Klinzing-Eurich, & Tisher, 1985; Morgan & Saxton, 

1991; Redfield & Rouseeau, 1981; Winne, 1979). Rather than working on blind 

assumptions, it is important for early childhood educators consciously work toward what 

is known as "cognitive correspondence" (Dillon, 1982, p. 540). 

Cognitive correspondence (Dillon, 1982) means that the level of response 

received is equal to the level of question asked. If a higher-level question is asked, it is 

important to monitor for higher-level responses in return. To increase the probability of 

cognitive correspondence there are three key factors to consider: the taxonomy level, 

student schema, and previous instruction (Sanders, 1966). 

First consider how the question fits into Bloom's Taxonomy (Sanders, 1966). To 

do this, the questioner must have a general understanding of each level of Bloom's 

Taxonomy. With that understanding, it is easier to develop questions that fit specific 

levels of the taxonomy (Bloom et al., 1956). If the objective to test student knowledge, 

it would be appropriate to ask a question aimed at the knowledge level; however, if the 

objective is to require higher levels of thinking it would be more appropriate to ask a 

question aimed at a higher level of the taxonomy. 

Next, consider student schema (Cassidy, 1989; Roth, 1996; Sanders, 1966; 

Sullivan & Clarke, 1991; Wasserman, 1992). Schema is all of the experiences and 
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background knowledge one brings to learning (Schwartz & Reisberg, 1991). Schema 

"shapes and supplements" how we view new information (p. 338). For example, a 

preschool teacher has planned a unit on the concept of buoyancy. The objective of this 

unit is for children to infer or figure out why some items sink and others float. After 

allowing the children to experiment with putting various items into the water, the 

preschool teacher asks an experimenting child "Johnny, why do you think that some of 

the items sink while others stay afloat?" If Johnny already has prior knowledge or schema 

of the concept of buoyancy, he may merely recall pervious knowledge and repeat the 

appropriate answer. Therefore a question presented to a child with rich schema of the 

subject is really a knowledge level question rather than an analysis level question to that 

particular child (Sanders, 1966). 

Finally, early childhood educators must consider their pervious instruction 

(Sanders, 1966). For example, a family day care provider has completed a unit on 

community helpers. One of the objectives of this lesson was for children in her care to 

relate the idea of community helpers to the family daycare home setting. The family day 

care provider wants the children to see themselves as a small community. Further, she 

wants the children to see themselves individually in the role of a "community helper." At 

the end of the unit, the family day care provider asks the children an application question 

such as "What are some ways you can be a good community helper at Mrs. Kathy's 

house each day?" If during unit instruction, Mrs. Kathy has made this connection 

obvious to the children, this question can no longer be identified as an application 

question. It is now a knowledge question because Mrs. Kathy is simply asking the 
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children to remember what she previously told them. The question can only be identified 

as an application question if the children in her care were required to make the cognitive 

connection through reasoning (Sanders, 1966). 
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The Six Levels of Bloom's Taxonomy 

Knowledge Level 

The knowledge level of the Bloom's Taxonomy (1956) requires children to recall 

or remember previously learned materials. The child is usually asked to recite rote 

learning. The goal of questions at this level is not to increase opportunities for thinking 

but to test a child's knowledge. 

Some examples of knowledge level questions are: 

1. "What color is this truck?" 

2. "What are the five senses?" 

3. "What comes after the number 5?" 

4. "What sound does a dog make? 

Comprehension Level 

The comprehension level requires children to use knowledge in new ways (Bloom 

et al., 1956). At this level the child shows ownership of knowledge and can easily 

manipulate that knowledge to present it in new ways. It is more than rote learning or 

repeating information in the same way every time. 

Some examples of knowledge level questions are: 

1. "In your own words, what do you think the story was about?" 

2. "Which pet do you think would best for your family?" 

3. "Why do you think being a policeman is better than being a fireman?" 
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Application Level 

The application level requires children to use knowledge that they fully 

comprehend in a new context (Bloom et al., 1956). "Application questions present 

problems that approximate the form and context in which they would be encountered in 

life (Sanders, 1966, p. 75). The goal of application level questions is to give children an 

opportunity to transfer what they have learned and use it when it is appropriate. 

Some examples of application questions are: 

1. "How can we change the rules about computer usage in our classroom to make it 

fair to everyone?" 

2. "Considering what we have learned about caring for pets, what are some ways we 

can better care for our class pet?" 

3. "What do you think is the moral of the book Green Eggs and HamT' 

Analysis Level 

The analysis level requires children to understand the intricate parts of something 

and how those parts come together to form the whole (Bloom et al., 1956). A real world 

example of someone who routinely reasons at the analysis level is a physician. A 

physician must understand the intricate parts of the human body and how those parts 

function and relate to the body as a whole. This is how a physician diagnoses an illness. 

Generally speaking, this is the type of reasoning that is being asked of children when they 

are asked an analysis level question. 

Some examples of analysis level questions are; 

1. "Why do you think your block castle keeps falling over?" 
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2. "How can we classify these animals? 

3. "What do you think is wrong with the little girl in the story?" 

Synthesis Level 

At the sjmthesis level children are required to pull pieces of knowledge together 

to make something new (Bloom et al., 1956). The synthesis level requires creativity and 

flexibility in thinking (Sanders, 1966). Because the early childhood environment is one 

is which individuality and creativity are embraced (Bredekamp & Copple, 1997), the 

early childhood environment is ideal for fostering this kind of thinking! The synthesis 

level of thinking allows for convergent thinking or many different ways of thinking to 

solve the same problem (Sanders, 1966). 

Some examples of synthesis level questions are: 

1. "What invention can you make that would help the boy in the story?" 

2. "How you can make the world a better place?' 

"What do you think would have happened to the dog in the story if he had not 

found a new family?" 

Evaluation Level 

The evaluation level asks children to make an informed opinion or judge 

something using specific standards (Bloom et al., 1956). The child must first determine 

or decide what standards are to be used then evaluate. In order for a question to be 

classified as a evaluation level question, children must perform both parts of the 

process—develop or determine the standard and evaluate (Sanders, 1966). 

Some sample evaluation level questions are: 
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1. "Why would do you prefer going to the zoo rather than the circus?" 

2. "Which story was better?" 

3. "Tell me how you decided which computer game is best?" 
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Developing Questions 

Asking higher-level questions is without a doubt not an easy task. Asking higher-

level questions is a skill that early childhood educators must practice perfecting (Fairbain, 

1987; Otto & Schuck, 1983; Ryan, 1973; Savage, 1998; Sitko & Slemon, 1982;). In fact, 

questioning should be viewed as a "talent" to be developed (Dantonio, 1990, p. 13). As 

the pianist practices a piece of music over and over again, it becomes second nature to the 

pianist. He no longer needs to look at the sheet music. This is also the case with 

developing the talent of questioning. 

Develop Questions Ahead of Time 

Just as one would practice a piece of music in private before a public 

performance, early childhood educators must practice the art of developing questions 

before "performing" or presenting them to the children in their early childhood setting 

(Dantonio, 1990). Initially, early childhood educators will need to practice developing 

and writing questions in advance (Dillon, 1988; Fairbaim, 1987; Wasserman, 1992). 

Developing questions should be an inextricably interconnected part of the curriculum and 

lesson planning process. 

Write Questions in a Clear and Concise Manner 

When writing questions, it is important to use simple and concise language (Ellis, 

1993; Fairbarin, 1987; Omstein, 1988; Wasserman, 1992; Wilen & Clegg, 1986). 

Presenting long, wordy or confusing questions to children may defeat the purpose of 

asking the question. Having to interpret a question will only detract from the thinking 

required of the question. 
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Construct Open Ended Rather Than Closed Ended Questions 

When asked, early childhood educators commonly define open-ended questions 

as those that cannot be answered with a yes or no response (Hyman, 1979). This is not an 

adequate description of an open-ended question. Open-ended questions cannot be 

defined by the length of the response (Farrar, 1984; Hargreaves, 1984; Hyman, 1979;). 

Open-ended questions are those that allow for more than one answer rather than one 

specific, concrete answer (Partin, 1979). Early childhood educators should think of as 

open-ended question as one that is "open to many possibilities (Morgan & Saxton, 1991, 

p. 63). A closed ended question on the other hand usually requires one very predictable 

answer (Partin, 1979). 

Move Away From the Traditional Questioning Format 

Most teachers use the hurried three-step Initiation-Reply-Evaluation (IRE) 

method of questioning (Mehan, 1979). The IRE format begins with the early childhood 

educator asking a question. Next, a child responds. Finally, the early childhood educator 

evaluates the received response with such comments as "very good." 

Generally, this sequence continues in a rapid manner until the early childhood 

educator receives the predictable answer (Mehan, 1979). Unfortunately, the level of 

reasoning required by the student generally decreases as instances of IRE increases. The 

main problem with the IRE Format is that it does not allow time for thinking. To remedy 

this problem, we must incorporate wait time (Rowe, 1974). 
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Incorporate the Use of Wait Time or Think Time 

Wait time is a "deliberate silence" (Dillon, 1988, p. 162). To understand the 

significance of wait time, it is important to understand the steps necessary for a child to 

answer a question. 

There are five steps a child goes through before being able to answer a question 

(Gall, 1984). 

1. First, the child must recognize that a question is being asked. 

2. Second, the child must try to understand the question. 

3. Third, the child tries to remember relevant information that could help answer the 

question. 

4. Fourth, the child must formulate what is known as a covert response. That is, the 

child will think about the response mentally before verbalizing their answer. 

5. Finally, the child will offer a overt response or say the answer aloud. At this 

point, the child may or may not engage in a sixth step of clarifying, changing or 

editing their oral response (p. 42). 

Because of all of this mental activity, wait time may be more appropriately 

referred to this time as "think time" (Stahl, 1994, p. 1). It has been found that most 

children are only given 1.5 seconds of think-time after each question to perform all of 

these tasks (Rowe, 1974). Think time should be three seconds long. Just as it is 

important to develop questions outside of class time (Dillon, 1988; Fairbaim, 1987; 

Wasserman, 1992), it is important to practice three seconds of think time to get a good 

idea of what three seconds feels like. 



219 

Think time should be used (a) after a question, (b) when a child pauses in their 

answer, and (c) after a child responds (Rowe, 1974; Stahl, 1994). Think time after a 

question allows all the children to think through possible answers before presenting a 

verbal response. Think time when a child pauses or stops during their answer allows the 

child to think through the answer covertly and perhaps continue on with the answer. 

Finally, think time after a child's response gives other students time to process the given 

response. A different child may want to add input to the response. 

Call on a Balance of Volunteers and Non-Volunteers 

As in any typical learning environment, early childhood educators are sure to find 

a mixture of eager volunteers and reticent non-volunteers (Hurd, 1994; Nielsen, 1988; 

Wilen & Clegg, 1986;). There is no magic formula for deciding when to call upon 

volunteers or non-volunteers. The object is to work towards achieving a balance between 

both types of children. One group of children should not dominate the question and 

answering process. 

After asking a question, there may not be very many children volunteering to 

answer the question or the same faithful few will be very eager to answer. Strategic use 

of think time (Stahl, 1994) after asking a question may greatly increase the number of 

volunteers to answer the question (Rowe, 1974; Stahl, 1994). The think time may give 

some children the little bit of extra time needed to postulate an answer. 



220 

Responding to Children's Responses 

Since children may have little experience with higher little thinking of this nature, 

it may necessary to teach or coach children through the process of responding to 

questions at an appropriate or corresponding level (Dillon, 1982). To coach them toward 

an appropriate level of response you will use a technique that Vygotosky (1978) 

described as scaffolding. 

Vygotsky believed that each child has a zone of proximal development (Bodrova 

& Leong, 1996; Vygotsky, 1978). This zone ranges from what a child can accomplish 

alone or without assistance to what a child can accomplish successfully with assistance. 

Assistance may be from the early childhood educator, another adult or another child. 

Vygotsky (1978) called this assistance scaffolding. Scaffolding by an adult or peer 

allows the child to function at a higher cognitive level than he would be able to alone or 

without help (Bodrova & Leong, 1996). As children become more competent with a 

task—in this case answering higher level questions, the level of assistance can 

proportionately withdrawn (Bodrova & Leong, 1996; Vygotsky, 1978). 

For Example: If a child is to count 10 objects, the initial task asked of the 

child is to count to 10 objects (not 3 or 5 or 7). At the level of maximum 

scaffolding, the teacher may count out loud with the child, holding the 

child's fmger as she points to each object. At this point, the teacher has 

most of the responsibility for counting, while the child follows her actions. 

The teacher then gradually beings to withdraw support, just as scaffolding 

of a building is taken away as the walls are capable of standing alone. The 
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next time the child counts, the teacher does not say the numbers but still 

helps her point. Then the teacher may stop pointing at the objects, 

allowing the child to both point and count on her own. (Bodrova & Leong, 

1996, p. 42) 

One way to scaffold children's responses to obtain cognitive correspondence 

(Dillon, 1982) is through the use of probing questions or statements (Goodwin, et al., 

1983; Morgan & Saxton, 1991). When using probing questions and statements such as, 

"please explain", "Can you take that a bit further?" or "how so?", the early childhood 

educator is scaffolding the children's learning or assisting them at thinking at a higher 

level (Bodrova & Leong, 1996; Vygotsky, 1978). As the children become more adept at 

answering higher level questions, the early childhood educator can remove the assistance 

or use fewer probing questions. 

Some other ways to scaffold children's responses to a higher level of thought are: 

(a) reinforcement of student responses (Goodwin, et al, 1983; Morgan & Saxton, 1991), 

(b) monitoring of praise (EUis, 1993; Goodwin, et al, 1983; Wilen & Clegg, 1986), (c) 

adjusting or refocusing questions (Goodwin, et al, 1983), (d) redirection of questions 

(Goodwin, et al, 1983; Sanders, 1966;), and (e) analyzing student responses (Faribaim, 

1987; Morgan & Saxton , 1991). 

Monitoring of Praise 

As with any other learning condition, it is important to use praise authentically 

(Ellis, 1993; Goodwin, et al, 1983; Kohn, 2001; Wilen & Clegg, 1986;). Early childhood 

educators should not overuse praise (Hitz & Driscoll, 1988; Kohn, 2001). Research has 
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shown that too much or too httle praise can have negative effects on learning. Children 

who are victims of too much praise are generally found to be less confident, more 

dependent upon adults and unmotivated (Hitz & Driscoll, 1988; Kohn, 2001). Early 

Childhood Educators that reactively respond to children's responses to questions with 

trite comments such as "good job" are only reinforcing over emphasizing for children the 

need for adult vahdation of their response (EUis, 1993; Goodwin, et al, 1983; Kohn, 

2001; Wilen & Clegg, 1986;). 

Rather than relying solely on teacher praise, approval and admiration to coax 

children toward the response desired, Early Childhood Educators should lean toward 

encouragement (Hitz & Driscoll, 1988). Encouragement is not an unsystematic use of 

praise for any answer—even unacceptable responses. Nor is it the typical overuse of 

such phrases as "good job" or "nice work". Encouragement is a positive 

acknowledgment for efforts or specific attribute (p. 10). Encouragement is specific and 

authentic. Encouragement may be reflective of child's growth and prior accomplishment. 

For example, "Sally, you spent more time thinking through your answers today." Finally, 

praise places the responsibility of validation and evaluation on the child. The 

encouragement of self-evaluation is reflective of the evaluation level of Bloom's 

taxonomy (1956); therefore, is more fitting into the goal of higher level thinking by 

young children. An example of encouragement may be, "I can tell that you gave that 

question a lot of thought. You were able to explain your answer for everyone to 

understand. What do you think of your response?" 
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Redirection of Questions 

Once a response is received from a child, the redirection of the question to 

another child may increase possibilities for maximum involvement by all children as well 

as the possibiUties for greater convergent thinking (Sanders, 1966; Goodwin, et al, 1983; 

Omstein, 1988). 

Analyzing Student Responses 

Early childhood educators should not view student responses as wrong answers 

but as opportunities to use the child's response as a diagnostic tools or window into the 

child's understanding (Faribaim, 1987; Morgan & Saxton, 1991). If the children do not 

seem to proffer appropriate responses, it may be necessary to adjust or refocus the 

question (Goodwin, et al, 1983). 
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Figure K1: Bloom's Taxonomy of Education Objectives 
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Figure K2; Keywords for Lower-Level of Bloom et al. 's Taxonomy 
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Appendix L; Questioning Analysis Protocol 

1 

Write the question asked in the 
box below exactly how it was 
asked by the Early Childhood 
Educator. 

Type of Question 

Identify question as either 
Diagnostic, Rhetorical, 

Routine or Instructional In the 
box below 

Did the question meet the following criteria for good questioning? 
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CD Q. 
CTQ fD 

Knowledge 

Developed In Advance 
3 Second Wait Time After Question 
3 Second Wait Time During Pauses in Child's Answer 
3 Second Wait Time After the Child's Answer 
Did the question achieve cognitive correspondence 
Appropriate Use of Praise 
Redirected Question After Answer 

Comprehension Application Analysis Synthesis Evaluation 

How could you improve this question? 

K) U) 



Appendix M; Keywords for Lower-Level of Bloom's Taxonomy 

Knowledge 

Description 
fhe ability to recall, recogi 
in which Ihey were learned 

lize or remember previously learned information, ideas and principles in the form 

c collect describe identify locate observe record show when 
o define draw label match quote relate State where 
O Keyvs'ords define examine list memorize recall repeat tabulate Who O 

define identify listen name recite select Tell write 
PH describe collect locate identify recognize observe underline show 

(L) 
> 

-t—> 
Comprehension (L) 

> 
-t—> Description The ability to restate, translate, paraphrase, interpret or extrapolate material based on prior learning 
Cl 
bfl 
O 

associate compare estimate explain illustrate paraphrase relate select Cl 
bfl 
O between confirm determine express infer pick report simulates 
O Keywords 

change 
chart 

contrast 
defend 

differentiate 
discuss 

extend 
generalize 

interpret 
locate 

practice 
predict 

respond 
restate 

summarize 
tell 

> 
(D 

K-1 

choose describe distinguish identify match recognize review transform > 
(D 

K-1 cite examples of demonstrate use of give in your words translate 

<U Application <U 
Description The ability to transfer knowledge from one setting to a new problem or task. 

o 
J 

apply collect dramatize generalize make operationalize relate sketch o 
J calculate complete draw illustrate manipulate paint report solve 

Keywords change construct employ initiate model practice schedule teach 
choose demonstrate examine interpret modify prepare shop use 
classify discover experiment list operate produce show utilize 

NOTE: Information in table taken from http;//www.roundrockisd.org/ridgeview/technology/integration/Blooms.htm 

K) 



APPENDIX N: Keywords for Higher-Level of Bloom et al. 's Taxonomy 

Description 

-,v • • Analysis l 
ability to recall, recognize or remember previously learned information, ideas and principles in the form in 

which they were learned 

Keywords 

advertise 
Analyze 
Appraise 
Calculate 
categorize 
Classify 
Combine 

Compare Debate differentiate experiment invent question solve 
compose Deduce dissect formulate investigate rearrange subdivide 
construct demonstrate distinguish generalize modify relate substitute 
Contrast Detect draw identity plan research survey 
Correlate determine estimate infer point out rewrite take a part 
Create Develop evaluate inspect predict select test 
Criticize diagram examine integrate prepare separate 

Synthesis 
Description The ability to combine parts into a coherent whole that forms a new relationships (new to the child). 

Keywords 

Description 

Keywords 

add to 
create compose decide formulate manage predict reconstruct synthesize 
arrange conclude design grade measure prepare role-play systematize 
assemble construct develop hypothesis modify produce select test 
assess contrast devise hypothesize organize propose set-up what if 
collect convince discriminate invent origmate rank summarize write 
combine create explain judge plan recommend support 

Evaluation 
The ability to judge the value of the information using a specific set of standards and criteria 
appraise compare criticize editorialize judge rate score test 
assess consider critique estimate justify recommend select validate 
choose convince debate evaluate measure relate solve value 
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Appendix O: Pre-Treatment and Post-Treatment Analysis for Carol 

Carol, thank you for your continued participation in this study. Your participation 
provides critical enlightenment data in the quest to help early childhood teachers improve 
their questioning practices. This page is designed to help you compare your pre-training 
questioning practices to that of your post training practices. It is hoped that you will 
continue to conscientiously work to improve the types of questions you ask in your 
classroom. 

Purpose of Questions Asked 

80 

70 

60 

50 

40 

30 

20 

10 

0 

|—4— P r e - T r a]n i n g 

ra i nin q 

- Pre-Training 

- Post-Training 

Rhetorical 

7.6^2307692 
2.564102564 

Routine 

0 
5.128205128 I 

Diagnostic Instructional 

71.15384^15 21.15384615 
h.28205128 ^ 41.02564103 

This chart compares your pre-training questions to your post-training questions by 
purpose. Remember that instructional questions are best for increasing student 
reasoning. Diagnostic, rhetorical and routine questions do little to increase student 
reasoning. 

Cognitive Hierarchy of Questions Asl<ed 

-Pre-Training 

•• Post-Training 

- Pre-Tralning • 

- Post-Traininq j 

Knowledge Comprehension Application Analysis | Synthesis 1 Evaluation 

78.84615385 13.46153846 5.769230769 1.923076923 I 0 0 

58.97435897 30.76923077 2.564102564 5.128205128 ; 0 2.564102564 

This chart depicts the range of questions you asked by cognitive hierarchy. Remember 
knowledge, comprehension and application type questions are considered lower-level 
questions. They require less reasoning than higher-level questions. Higher-level 
questions are those found in the analysis, synthesis and evaluation level of the 
hierarchy. 
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Appendix O (Continued): Pre-Treatment and Post-Treatment Analysis Carol 

01 O) re 

• Open 
B Closed 

Structure of Questions Asked 

• Open 
B Closed 

Pre-Training 

21.15384615 
78.84615385 

Post Training 

46.15384615 

53.84615385 

This chart compares the amount of open-ended questions you asked to the amount of 
closed ended questions you asked during both pre and post training. Open-ended 
questions advance reasoning more than closed ended questions. 

A Parting Thought 

Remember the importance of continued progress. What you do is important to the future 
of the children you care for each day. 

Passive acceptance of the teacher's wisdom is easy to most boys and girls. 
It involves no effort of independent thought, and seems rational because 
the teacher knows more than his pupils; it is moreover the way to win the 
favour of the teacher unless he is a very exceptional man. Yet the habit of 
passive acceptance is a disastrous one in later life. It causes man to seek 
and to accept a leader, and to accept as a leader whoever is established in 
that position. 

Bertrand Russell (1872 - 1970) 
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Appendix P: Pre-Treatment and Post-Treatment Analysis For Eve 

Eve, Thank you for your continued participation in this study. Your participation 
provides critical enlightenment data in the quest to help early childhood teachers improve 
their questioning practices. This page is designed to help you compare your pre-training 
questioning practices to that of your post training practices. It is hoped that you will 
continue to conscientiously work to improve the types of questions you ask in your 
classroom. 

Purpose of Questions Asked 

0) D) ra 
c o o 
L. o 
Ql 

100 

80 

60 

40 

20 

0 

-Pre-Training 

Post-Training 

-t ft 

Rhetorical 

13.04347826 

6,741573034 

Routine 

0 

6.741573034 

Diagnostic 

78,26086957 

64,04494382 

Instructional 

8,695652174 

22,47191011 

-•—Pre-Training 

-ii— Post-Training 

This chart compares your pre-training questions to your post-training questions by 
purpose. Remember that instructional questions are best for increasing student 
reasoning. Diagnostic, rhetorical and routine questions do little to increase student 
reasoning. 

s 0) 
Q. 

100 

80 

60 

40 

20 

Cognitive Hierarchy of Questions Asked 

\ 

0 
1 

5 
Knowledge Comprehension Application Analysis 

-•—Pre-Training 82.60869565 17.39130435 0 0 

Post-Training 75.55555556 11.11111111 2.222222222 5.555555556 

Synthesis Evaluation 

2.222222222 i 3,333333333 

- Pre-Training 

Post-Training' 

This chart depicts the range of questions you asked by cognitive hierarchy. Remember 
knowledge, comprehension and application type questions are considered lower-level 
questions. They require less reasoning than higher-level questions. Higher-level 
questions are those found in the analysis, synthesis and evaluation level of the hierarchy. 
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Appendix P (Continued): Pre-Treatment and Post-Treatment Analysis For Eve 

Structure of Questions Asked 
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HOpen 
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6.52173913 24.44444444 

93.47826087 75.55555556 

B Open • 

• Closed 

This chart compares the amount of open-ended questions you asked to the amount of 
closed ended questions you asked during both pre and post training. Open-ended 
questions advance reasoning more than closed ended questions. 

A Parting Thought 

Remember the importance of continued progress. What you do is important to the future 
of the children you care for each day. 

Passive acceptance of the teacher's wisdom is easy to most boys and girls. 
It involves no effort of independent thought, and seems rational because 
the teacher knows more than his pupils; it is moreover the way to win the 
favour of the teacher unless he is a very exceptional man. Yet the habit of 
passive acceptance is a disastrous one in later life. It causes man to seek 
and to accept a leader, and to accept as a leader whoever is established in 
that position. 

Bertrand Russell (1872- 1970) 
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Appendix Q: Pre-Treatment and Post-Treatment Analysis For Gabriela 

Gabriela, thank you for your continued participation in this study. Your participation 
provides critical enlightenment data in the quest to help early childhood teachers improve 
their questioning practices. This page is designed to help you compare your pre-training 
questioning practices to that of your post training practices. It is hoped that you will 
continue to conscientiously work to improve the types of questions you ask in your 
classroom. 

Purpose of Questions Asked 

0) ro 
S 
c 0) u 
(U Q. 

-•—Pre-Training 

~®—Post-Training 

- Pre-Training 

-Post-Training 

Rhetorical 

2.56410256 

6.66666667 

Routine Diagnostic | Instructional 

94.8717949 2.56410256 1 

73.3333333 20 

This chart compares your pre-training questions to your post-training questions by 
purpose. Remember that instructional questions are best for increasing student 
reasoning. Diagnostic, rhetorical and routine questions do little to increase student 
reasoning. 

Cognitive Hierarchy of Questions Asked 

150 

0 0 
Knowledge Comprehension Application Analysis Synthesis Evaluation 

-•—Pre-Training 97.43589744 2.564102564 0 0 0 0 

« Post-Training 80 6.666666667 10 0 3,333333333 0 

-Pre-Training 

- Post-Training 

This chart depicts the range of questions you asked by cognitive hierarchy. Remember 
knowledge, comprehension and application type questions are considered lower-level 
questions. They require less reasoning than higher-level questions. Higher-level 
questions are those found in the analysis, synthesis and evaluation level of the hierarchy. 
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Appendix Q (Continued): Pre-Treatment and Post-Treatment Analysis For Gabriela 

Structure of Questions Asked 

100 - :• : - - ; , 

I g, B 
S 60 — BBB 'mmmmm i il Open : 

y 40 - - —-|M — Ih Closed j 
u illllll SUH ' ! ' l ' 

— '" mi ^ 

i Pre-Training Post-Training 

IliOpen 12.82051282 46.15384615 

• Closed 87.17948718 53.84615385 | 

This chart compares the amount of open-ended questions you asked to the amount of 
closed ended questions you asked during both pre and post training. Open-ended 
questions advance reasoning more than closed ended questions. 

A Parting Thought 

Remember the importance of continued progress. What you do is important to the future 
of the children you care for each day. 

Passive acceptance of the teacher's wisdom is easy to most boys and girls. 
It involves no effort of independent thought, and seems rational because 
the teacher knows more than his pupils; it is moreover the way to win the 
favour of the teacher unless he is a very exceptional man. Yet the habit of 
passive acceptance is a disastrous one in later life. It causes man to seek 
and to accept a leader, and to accept as a leader whoever is established in 
that position. 

Bertrand Russell (1872 - 1970) A 
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Appendix R: Pre-Treatment and Post-Treatment Analysis For Jeri 

Jeri, thank you for your continued participation in this study. Your participation provides 
critical enlightenment data in the quest to help early childhood teachers improve their 
questioning practices. This page is designed to help you compare your pre-training 
questioning practices to that of your post training practices. It is hoped that you will 
continue to conscientiously work to improve the types of questions you ask in your 
classroom. 

Purpose of Questions Asked 

a O) 
n 
*•» c o 
o Q. 

• Pre-Training 

Post-Training 

Rhetorical 

•Pre-Training 6.89655172 

Post-Training 4.44444444 

Routine Diagnostic 

89.6551724 

Instructional | 

3.44827586 

51.1111111 48.88888891 

This chart compares your pre-training questions to your post-training questions by 
purpose. Remember that instructional questions are best for increasing student 
reasoning. Diagnostic, rhetorical and routine questions do little to increase student 
reasoning. 

Cognitive Hierarchy of Questions Asked 

150 

- Pre-Training 

•• Post-Training 

Application Analysis Synthesis Evaluation 

2.127659574 36.17021277 

Knowledge , Comprehension 

96.55172414 i 3.448275862 

53.19148936 j 8.510638298 

- Pre-Training 

•• Post-Training. 

This chart depicts the range of questions you asked by cognitive hierarchy. Remember 
knowledge, comprehension and application type questions are considered lower-level 
questions. They require less reasoning than higher-level questions. Higher-level 
questions are those found in the analysis, synthesis and evaluation level of the hierarchy. 
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Appendix R (Continued): Pre-Treatment and Post-Treatment Analysis For Jeri 

Structure of Questions Asked 

js 
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a> O) 
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• Closed 
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Q. 
40 -

20 

0 
Pre-Training Post-Training 

j™ Q /I/I0O7CQCO 

• Closed 96.55172414 

46.80851064 

53.19148936 

This chart compares the amount of open-ended questions you asked to the amount of 
closed ended questions you asked during both pre and post training. Open-ended 
questions advance reasoning more than closed ended questions. 

Remember the importance of continued progress. What you do is important to the future 
of the children you care for each day. 

Passive acceptance of the teacher's wisdom is easy to most boys and girls. 
It involves no effort of independent thought, and seems rational because 
the teacher knows more than his pupils; it is moreover the way to win the 
favour of the teacher unless he is a very exceptional man. Yet the habit of 
passive acceptance is a disastrous one in later life. It causes man to seek 
and to accept a leader, and to accept as a leader whoever is established in 
that position. 

A Parting Thought 

BertrandRussell (1872 - 1970) 
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Appendix S: Pre-Treatment and Post-Treatment Analysis For Jessica 

Jessica thank you for your continued participation in this study. Your participation 
provides critical enlightenment data in the quest to help early childhood teachers improve 
their questioning practices. This page is designed to help you compare your pre-training 
questioning practices to that of your post training practices. It is hoped that you will 
continue to conscientiously work to improve the types of questions you ask in your 
classroom. 

O O) m 4-> 
c 0) 
o 
Q. 

-•—Re-Training 

•••»— Post-Training 

Purpose of Questions Asked 

-•— Pre-Training 

Hi— Fbst-Training 

Rlietorical Routine Dagnostic 

87.87878788 

84.21052632 

Instructional 

12.12121212 

15.78947368 

This chart compares your pre-training questions to your post-training questions by 
purpose. Remember that instructional questions are best for increasing student 
reasoning. Diagnostic, rhetorical and routine questions do little to increase student 
reasoning. 

Cognitive Hierarchy of Questions Asked 

- Pre-Training 

Post-Training 

- Pre-Training 

- Po^-Tr^ning ' 

Knowledge Comprehension Application 1 Analysis | Synthesis Evaluation 

: 90.90909091 3.03030303 0 1 0 1 0 0 

i 55.26315789 31.57894737 0 [ 13.15789474 j 0 0 

This chart depicts the range of questions you asked by cognitive hierarchy. Remember 
knowledge, comprehension and application type questions are considered lower-level 
questions. They require less reasoning than higher-level questions. Higher-level 
questions are those found in the analysis, synthesis and evaluation level of the hierarchy. 
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Appendix S: (Continued) Pre-Treatment and Post-Treatment Analysis For Jessica 

Structure of Questions Asked 

0) O) 
S 
c 0) u 
k. 
V Q. 

100 

80 
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40 

20 

0 

13 Open 

• Closed 

Pre-Training 

12.12121212 

87.87878788 

Post-Training 

28.94736842 

71.05263158 

• Open 

I • Closed 

This chart compares the amount of open-ended questions you asked to the amount of 
closed ended questions you asked during both pre and post training. Open-ended 
questions advance reasoning more than closed ended questions. 

A Parting Thought 

Remember the importance of continued progress. What you do is important to the future 
of the children you care for each day. 

Passive acceptance of the teacher's wisdom is easy to most boys and girls. 
It involves no effort of independent thought, and seems rational because 
the teacher knows more than his pupils; it is moreover the way to win the 
favour of the teacher unless he is a very exceptional man. Yet the habit of 
passive acceptance is a disastrous one in later life. It causes man to seek 
and to accept a leader, and to accept as a leader whoever is established in 
that position. 

Bertrand Russell (1872 - 1970) 
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Appendix T; Pre-Treatment and Post-Treatment Analysis For Peggy 

Peggy, thank you for your continued participation in this study. Your participation 
provides critical enlightenment data in the quest to help early childhood teachers improve 
their questioning practices. This page is designed to help you compare your pre-training 
questioning practices to that of your post training practices. It is hoped that you will 
continue to conscientiously work to improve the types of questions you ask in your 
classroom. 

Purpose of Questions Asked 

• Pre-Training 

Rhetorical 

7.462686567 

- I^st-Training | 5.714285714 

Routine 

10.44776119 

Diagnostic 

73.13432836 

65.71428571 

Instructional 

8.955223881 

28.57142857 

• Pre-Training 

- Post-Training 

This chart compares your pre-training questions to your post-training questions by 
purpose. Remember that instructional questions are best for increasing student 
reasoning. Diagnostic, rhetorical and routine questions do little to increase student 
reasoning. 

Cognitive Hierarchy of Questions Asked 

-Pre-Training 

Post-Training 

Knowledge Comprehension 

4.47761194 

2.857142857 

Application Analysis Synthesis Evaluation 

.55223881 

71.42857143 2.857142857 2.857142857 

-Pre-Training 

Post-Training 

This chart depicts the range of questions you asked by cognitive hierarchy. Remember 
knowledge, comprehension and application type questions are considered lower-level 
questions. They require less reasoning than higher-level questions. Higher-level 
questions are those found in the analysis, synthesis and evaluation level of the hierarchy. 
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Appendix T (Continued): Pre-Treatment and Post-Treatment Analysis For Peggy 

Structure of Questions Asked 

O) 
J3 
c 0) 
if 0) 
Q. 

100 

80 
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40 

20 

0 
Pre-Training Post-Training 

H Open 1 7.462686567 28.57142857 

• Closed 1 92.53731343 71.42857143 

m Open 

: B Closed 

This chart compares the amount of open-ended questions you asked to the amount of 
closed ended questions you asked during both pre and post training. Open-ended 
questions advance reasoning more than closed ended questions. 

A Parting Thought 

Remember the importance of continued progress. What you do is important to the future 
of the children you care for each day. 

Passive acceptance of the teacher's wisdom is easy to most boys and girls. 
It involves no effort of independent thought, and seems rational because 
the teacher knows more than his pupils; it is moreover the way to win the 
favour of the teacher unless he is a very exceptional man. Yet the habit of 
passive acceptance is a disastrous one in later life. It causes man to seek 
and to accept a leader, and to accept as a leader whoever is established in 
that position. 

BertrandRussell (1872- 1970) 
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Appendix U: Pre-Treatment and Post-Treatment Analysis For Sidney 

Sidney, thank you for your continued participation in this study. Your participation 
provides critical enlightenment data in the quest to help early childhood teachers improve 
their questioning practices. This page is designed to help you compare your pre-training 
questioning practices to that of your post training practices. It is hoped that you will 
continue to conscientiously work to improve the types of questions you ask in your 
classroom. 

Purpose of Questions Asked 

Pre-Training 

Post-Training 

97-43589744 2.564102564 Pre-Training 

4.761904762 Post-Tratnmg 523609524 71.42^7143 

This chart compares your pre-training questions to your post-training questions by purpose. 
Remember that instructional questions are best for increasing student reasoning. 
Diagnostic, rhetorical and routine questions do little to increase student reasoning. 

Cognitive Hierarchy of Questions Asked 

- Pre-1 

Post-

-Pre-Training i 

Post-Training j 

Knowledge 

100 

86.04651163 

Comprehension ; Application 

0 i 0 
13.95348837 I 0 

Analysis Synthesis Eva uat»on 

This chart depicts the range of questions you asked by cognitive hierarchy. Remember 
knowledge, comprehension and application type questions are considered lower-level 
questions. They require less reasoning than higher-level questions. Higher-level questions 
are those found in the analysis, sjaithesis and evaluation level of the hierarchy. 
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Appendix U (Continued): Pre-Treatment and Post-Treatment Analysis For Sidney 

Structure of Questions Asked 
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a Closed 

This chart compares the amount of open-ended questions you asked to the amount of 
closed ended questions you asked during both pre and post training. Open-ended 
questions advance reasoning more than closed ended questions. 

A Parting Thought 

Remember the importance of continued progress. What you do is important to the future 
of the children you care for each day. 

Passive acceptance of the teacher's wisdom is easy to most boys and girls. 
It involves no effort of independent thought, and seems rational because 
the teacher knows more than his pupils; it is moreover the way to win the 
favour of the teacher unless he is a very exceptional man. Yet the habit of 
passive acceptance is a disastrous one in later life. It causes man to seek 
and to accept a leader, and to accept as a leader whoever is established in 
that position. 

BertrandRussell (1872 - 1970) 
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Appendix V: Pre-Treatment and Post-Treatment Analysis For Susan 

Susan, thank you for your continued participation in this study. Your participation 
provides critical enlightenment data in the quest to help early childhood teachers improve 
their questioning practices. This page is designed to help you compare your pre-training 
questioning practices to that of your post training practices. It is hoped that you will 
continue to conscientiously work to improve the types of questions you ask in your 
classroom. 

Purpose of Questions Asked 

100 

a> 
Ui 
B c a> o k. a> 
0. 

- Pre-Training 

Post-Training 

j Rhetorical ; Routine i Diagnostic : Instructional i 

-.-Pre-Training |2.857142857^ 0 191.42857143 5.714285714! 

• Post^Training |7.272727273|1.818181818| 60 30.90909091 

This chart compares your pre-training questions to your post-training questions by 
purpose. Remember that instructional questions are best for increasing student reasoning. 
Diagnostic, rhetorical and routine questions do little to increase student reasoning. 

Cognitive Hierarchy of Questions Asl<ed 

- Pre-Training 

Post-Traininc 

Knowledge ; Comprehension 1 Application , Analysis Synthesis Evaluation 

-Pre-Training ! 94,28571429 , 5,714285714 0 ! 0 i 0 0 

Post-Training 65.45454545 21.81818182 : 3.636363636 9,090909091 0 0 

This chart depicts the range of questions you asked by cognitive hierarchy. Remember 
knowledge, comprehension and application type questions are considered lower-level 
questions. They require less reasoning than higher-level questions. Higher-level 
questions are those found in the analysis, synthesis and evaluation level of the hierarchy. 
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Appendix V (Continued): Pre-Treatment and Post-Treatment Analysis For Susan 
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Post-Training 
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63.63636364 

This chart compares the amount of open-ended questions you asked to the amount of 
closed ended questions you asked during both pre and post training. Open-ended 
questions advance reasoning more than closed ended questions. 

A Parting Thought 

Remember the importance of continued progress. What you do is important to the future 
of the children you care for each day. 

Passive acceptance of the teacher's wisdom is easy to most boys and girls. 
It involves no effort of independent thought, and seems rational because 
the teacher knows more than his pupils; it is moreover the way to win the 
favour of the teacher unless he is a very exceptional man. Yet the habit of 
passive acceptance is a disastrous one in later life. It causes man to seek 
and to accept a leader, and to accept as a leader whoever is established in 
that position. 

BertrandRussell (1872 - 1970) 
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Appendix W: Pre-Treatment and Post-Treatment Analysis For Wendy 

Wendy, thank you for your continued participation in this study. Your participation 
provides critical enlightenment data in the quest to help early childhood teachers improve 
their questioning practices. This page is designed to help you compare your pre-training 
questioning practices to that of your post training practices. It is hoped that you will 
continue to conscientiously work to improve the types of questions you ask in your 
classroom. 

Purpose of Questions Asked 

o u> 
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Post-Training 
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6.153846154 
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This chart compares your pre-training questions to your post-training questions by 
purpose. Remember that instructional questions are best for increasing student 
reasoning. Diagnostic, rhetorical and routine questions do little to increase student 
reasoning. 

Cognitive Hierarchy of Questions Asked 
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0 
0 

This chart depicts the range of questions you asked by cognitive hierarchy. Remember 
knowledge, comprehension and application type questions are considered lower-level 
questions. They require less reasoning than higher-level questions. Higher-level 
questions are those found in the analysis, synthesis and evaluation level of the hierarchy. 



253 

Appendix W (Continued): Pre-Treatment and Post-Treatment Analysis For Wendy 

Structure of Questions Asked 
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• Open 

• Closed 

This chart compares the amount of open-ended questions you asked to the amount of 
closed ended questions you asked during both pre and post training. Open-ended 
questions advance reasoning more than closed ended questions. 

A Parting Thought 

Remember the importance of continued progress. What you do is important to the future 
of the children you care for each day. 

Passive acceptance of the teacher's wisdom is easy to most boys and girls. 
It involves no effort of independent thought, and seems rational because 
the teacher knows more than his pupils; it is moreover the way to win the 
favour of the teacher unless he is a very exceptional man. Yet the habit of 
passive acceptance is a disastrous one in later life. It causes man to seek 
and to accept a leader, and to accept as a leader whoever is established in 
that position. 

Bertrand Russell (1872 - 1970) 
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