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Assertive classroom management strategies and 
students’ performance: The case of EFL classroom
Mohammad Aliakbari1* and Bafrin Bozorgmanesh1

Abstract: Ample research findings support the effective role that classroom  
management strategies play in enhancing students’ learning. Drawing upon Iranian 
high school teachers’ classroom management strategies, this article is intended to 
examine the extent to which these teachers follow assertive classroom management 
strategies and if these strategies affect students’ performance. Conducting a survey 
including 123 female students, it was found out that Iranian teachers apply classroom 
management strategies of organization, teaching management, teacher–student  
relationship, and teacher punishment–rewards (consequences) with varying degrees.  
In the results section, Pearson correlation is applied between students’ achievement 
and each part of teacher management strategies. Finally, a positive relationship  
between teachers’ assertiveness and students’ performance was approved. The  
findings led to implications for in-service training programs for EFL teachers.

Subjects: Arts & Humanities; Education; Language & Literature

Keywords: classroom management strategies; assertiveness; students’ performance;  
EFL classroom; Iranian teachers

1. Introduction
Teachers of all types often try to keep their classrooms free from disruption. To do so, they need to  
manage the class and correct the learners’ behavior in such a passionate way that encourages,  
motivates, and retains positive behavior. Though, the terms classroom “discipline” and “management” 
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PUBLIC INTEREST STATEMENT
In this paper, we introduce the classroom 
management and its four dimensions called 
organizing, teaching management, teacher–
student relationship, and teacher sanction–reward 
strategies, review the literature and describe the 
process in which the research is done. Our study has 
tried to find out the students’ (123 female students, 
within the age 15–17 attending senior high schools 
in Bukan, west of Iran) views about their teachers’ 
classroom management characteristics in four 
different schools. The intention was to find out 
whether there is any relationship between the 
teachers’ classroom management features and 
their students’ performance. The results indicated 
that there is a weak positive correlation between 
students’ English scores and the extent to which 
their teachers’ apply classroom management 
strategies in EFL classrooms.
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may be considered synonyms, discipline is “associated with the notion of bringing children into line” 
(Skiba & Peterson, 2003, p. 66), which is a needed element for learning and teaching (Emmer, Evertson, 
& Worsham, 2003). Classroom management, on the other hand, embodies establishing rules to organ-
ize the class, to plan materials and activities, and to explain instructions and consequences of acting 
up. Wong and Rosemary (2001) defined classroom management as “all the things that a teacher does 
to organize students, space, time and materials so that instruction in content and student learning can 
take place” (p. 84). Furthermore, as Wong and Rosemary (2001) note, all the practices and procedures 
that a teacher applies to have a good classroom environment in which instruction and learning can 
take place is related to classroom management. To achieve this, teachers need to apply a set of strate-
gies to organize space, time, and materials.

Many beginning teachers view teaching as directly transmitting information to passive learner 
(Torff, 2003). Most often, they do not comprehend the significance of classroom management strat-
egies and their effect on students’ social and academic behavior. Accordingly, teachers need to be 
more careful about the strategies and techniques of managing their classes. Geiger (2000) believes 
that only half of the class time is allocated to teaching and learning activities and the other is spent 
on classroom management. When teachers appropriately manage the environment, there is little 
chaos, disorder, and negative behavior in the class. Needless to say, in unorganized environments, 
effective teaching and learning processes would not happen.

Whereas many attempts have been made on training teachers in pre-service and in-service edu-
cation programs in Iran, little information is available on teachers’ behavior in managing English 
classrooms. Though the importance of classroom management strategies is repeatedly voiced, 
identification of the management strategies EFL teachers employ and the extent to which they lead 
to better students’ performance are avenues open to research. Accordingly, the present study is  
intended to survey a sample of Iranian EFL students in high school level to investigate the degree  
to which their teachers apply management strategies and their effects on the students’ English 
achievement.

2. Review of the related literature
Classroom management entails the activities to organize and direct classes to achieve specific 
goals. Advocated and developed by Lee Canter in 1976, assertive discipline is an approach to class-
room management which is to assist teachers to have an organized, teacher-in-charge classroom 
environment which prevents discipline problems. Stoughton (2007) asserts that to avoid discipline 
problems, teachers need to acquire and employ classroom management strategies. Although 
Edwards (1993) considered classroom management as a troubling aspect of teaching, McCormack 
(2001) and Bromfield (2006) consider that learning and using classroom management strategies are 
of great importance for teachers.

Martin and Sass (2010) considered classroom management an umbrella term for teachers’ ac-
tions to manage class, students’ behavior and their learning. These actions encompasses works like 
establishing order, dealing with misbehavior, offering appropriate instruction, and taking care of 
students’ emotional and cognitive needs (Emmer & Stough, 2001). Kounin (1970) maintains that 
“producing a high rate of work involvement and a low rate of deviancy in academic setting” effec-
tively define classroom management issues (p. 63). Likewise, Walker and Shea (1998) consider that 
dealing with different students’ behavior in different situations needs various classroom manage-
ment strategies. In this relation, Tulley and Chiu (1995) examined the most effective classroom 
management strategies in their study and concluded that positive reinforcement, explanation, and 
change of strategy were among the most effective ones.

Shawer (2006) considers the teachers who use a set of classroom management strategies like 
organizing, teaching management, teacher–student relationship, and teacher punishment–rewards 
(consequences) as “assertive teachers.” These teachers clearly and firmly express their needs. They 
have positive expectations of students. They say what they mean and mean what they say. They are 
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consistent and fair. On the other hand, teachers who are less assertive fail to make their needs or 
wants known. They appear indecisive which confuses the students. They threaten but their students 
know that there will be no follow through (Canter & Canter, 1976).

Almost two decades ago, Brophy (1983) maintained that classroom management puts more  
emphasis on providing supportive environment for students to learn materials rather than focusing 
on controlling behaviors. Further, Charles and Senter (2008) stated that good teaching management 
takes place through an active and relevant curriculum. Stough, Palmer, and Leyva as cited in Ormord 
(2003), believe that effective classroom management contributes significantly to student learning 
and development. Adding a positive element to this definition, Burden (2003) states that student–
teacher relationship is also important in the classroom management discussion. He thinks that 
classroom management needs to encourage positive social interaction and active engagement in 
learning. Charles and Senter (2008) approved Burden’s realization and maintained that there is a 
direct relationship between good teaching practice and classroom management issue.

Lewis and Lovegrove (1987) believe that the students’ ideas are one of the very important factors 
in determining their teachers’ approach to discipline. In a recent research, Aliakbari and Sadeghi 
(2014) investigated Iranian teachers’ perceptions of teacher leadership practices in schools. Their 
findings maintained teachers’ age, gender, and years of teaching experience did not appear as sig-
nificant factors in teachers’ perception of teacher leadership practices. In another study, Aliakbari 
and Darabi (2013) explored the relationship between efficacy of classroom management, transfor-
mational leadership style, and teachers’ personality. They reported a positive relationship between 
transformational leadership style, personality factors, and efficacy of the classroom management. 
Results indicated a weak, but significant, relationship between efficacy of class management and 
teachers’ Extraversion, Openness, and Neuroticism personality factors. Likewise, a significant rela-
tionship between teachers’ education level and classroom management efficacy was reported.

According to Adeyemo (2012) “Good classroom management can help to ensure protection of 
students from physical attacks by other students, dangerous environmental conditions such as play-
ing around electrical equipment, and from psychological abuse from peers or adults” (p. 374). The 
author further concluded that effective classroom management skills or techniques have strong and 
positive influence on student achievement in physics.

Also, Nunan (1995) thinks that determining the way the students’ think about their teachers’ 
classroom management is of great importance, since there will be a negative impact on learning, if 
there’s mismatch between what teachers and students expect to happen in the classroom. Yet, as 
mentioned previously, little attention has been paid to this area in language education.

Inspired by these views and acknowledging, the dearth of research in this area in Iran, the present 
study was motivated to examine the relationship between a set of classroom management strate-
gies that English teachers apply in their classes and the students’ achievement in EFL classes.

3. Statement of the problem
In last few decades, many studies have been conducted to show that effective classroom management 
is a necessary condition for having a conductive learning environment (Hilary, 1991). In a conductive 
learning environment, students know what to do, what is expected of them, and how to succeed 
(Sanford, Emmer, & Clements, 1983). Besides, literature shows that students have more academic 
achievements in a well-managed classroom environment (Griffith, 2002; Wong & Watkins, 1998). 
Assertive and non-assertive teachers are the main subjects of the literature on classroom management. 
Teachers who use a set of classroom management strategies more than the others are more assertive. 
According to Shawer (2006) these strategies are: organization, teaching management, teacher–student 
relationship, and teacher punishment–rewards (consequences) strategies. Canter and Canter (1976) as-
serts that more assertive teachers, who use a firm, positive, and respectful tone, apply consequences 
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and deliver praise-as expected, are modeled by students. While less-assertive ones, who use an indeci-
sive tone, fulfill consequences, and reward inconsistently, cannot be modeled, since students’ expecta-
tions for modeling are unclear.

Given the existence of no thorough research covering the classroom management issues in Iran 
and due to the repeated importance given to the assertive classroom management strategy, this 
study intended to investigate such strategies among the Iranian EFL teachers in high school level 
and their students’ achievement to find answers to the following research questions:

(1) � To what extent do Iranian EFL learners think their high school teachers apply classroom  
management strategies?

(2) � Is there any relationship between applying classroom management strategies and the EFL 
students’ achievement?

4. Methods

4.1. Participants
A total of 123 female students, within the age bracket 15–17, attending senior high schools in 
Boukan, west of Iran, participated in this study. A convenient sampling was adopted in this study, in 
which the participants were those who happened to be available for the study (Mackey & Gass, 
2005). The subjects randomly selected in four different schools were asked to complete a question-
naire administered to collect information on the teaching process and their teachers’ characteristics 
in EFL classes. Although the students were not trained to analyze their teachers’ behavior, they were 
observers of the class events and were considered advanced enough to report their teachers’ behav-
iors appropriately.

4.2. Instrument
A questionnaire, developed by Shawer (2010), was adopted as the data collection tool (Appendix A). To 
ensure participants’ understanding of the items, the translated version of the questionnaire was ad-
ministered (Appendix B). To ensure that the Persian version specifies the same meaning as that of the 
original questionnaire, back translation technique was adopted. The applied questionnaire included 
scales referring to classroom management variables and their dimensions, that is, actions related to: 
organizing, teaching management, teacher–student relationship and teacher sanction/reward strate-
gies. The questionnaire was to seek the subjects’ attitudes about their teachers’ behaviors and investi-
gate the extent to which the given management strategies were applied by their EFL teachers. The 
questionnaire was composed of four subsections that address components of classroom manage-
ment: organization (8 items), teaching management (11 items), teacher–student relationship (10 
items), and teacher punish–reward strategies (8 items). Respondents indicated on a five-point, Likert 
scale (from much to never) to show how well each item describes their beliefs concerning their teach-
ers’ classroom management strategies. The process was not timed; however, participants normally 
completed it in approximately 10 minutes. High scores indicated a well-managed classroom and thus 
more assertiveness in teachers’ behavior, while low scores indicated a less well-managed classroom 
and thus less assertiveness in teachers’ manners. The validity and reliability of the translated question-
naire has been calculated through Cronbach α which is, respectively, (0.91) and (0.94), according to 
Shawer (2010).

4.3. Procedure and data collection
Data collection embraced distributing the questionnaire among 123 high school female students. 
The data were collected as a part of normal school time in March 2012. In order to analyze the ob-
tained data, descriptive statistics in the form of mean and standard deviation were computed using 
the Statistical Package for the Social Sciences (SPSS). The other aspect of data collection procedure 
included data on students’ English scores. To do so, after the fall semester, four lists containing  
the subjects’ English scores in the final exam were examined in order to analyze the effect of the 
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mentioned classroom management strategies on the students’ performance in EFL classes. Since 
the students were asked in four different classes about their English teachers, they are hereafter 
referred to as Teacher A, B, C, and D.

5. Results
The results were examined to evaluate teachers’ behavior in the classroom. The collected data were 
analyzed to determine the extent to which management strategies were employed and if there was 
any relationship between employment of the classroom management strategies by teachers and  
students’ achievement. Table 1 shows variations in the mean scores and standard deviation of  
employed management strategies.

Table 2 demonstrates the mean and standard deviation for the students’ scores in the final exam 
and teachers’ employment of the management strategies.

To respond the second research question and in respond for any relationship between teachers’ 
employment of the management strategies and students’ English scores, Pearson correlation  
coefficient was run, the result of which is presented in Tables 3 and 4.

To see whether students achievement can be predicted by teacher management strategies or not, 
the regression is done, which is presented in Table 5.

Table 1. Descriptive statistics for the employed management strategies
Organization 

strategies
Teaching 

strategies
Teacher–student 

relationship strategies
Punish–reward 

strategies
Total
strategies

N 123 123 123 123 123

Mean 25.99 35.84 34.24 19.96 116.02

Standard deviation 4.74 6.70 6.65 4.47 16.25

Table 2. Descriptive statistics for the teachers’ employment of management strategies 
and students’ scores

Mean/standard deviation of 
students’ scores in the final exam

Mean/standard deviation of 
applied management strategies

Teachers Number of 
students

 

in

 

class

Mean Standard deviation Mean Standard deviation

Teacher A 30 16.07 2.51 116.13 19.07

Teacher B 32 17.13 2.46 125.28 13.72

Teacher C 31 15.78 2.78 113.38 15.27

Teacher D 30 14.73 2.75 108.20 12.20

Total 123 15.94 2.73 116.02 16.25

Table 3. Pearson correlation coefficients between teachers’ management strategies and
students’ achievement

Students’ achievement Teachers ’ management strategies
Students’
achievement

Pearson correlation 1 .185*

Sig. (1-tailed) .021

N 123 122

Teachers’
management
strategies

Pearson correlation .185* 1

Sig. (1-tailed) .021

N 122 122

*Correlation is significant at the 0.05 level (1-tailed).
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6. Discussion
One of the major objectives of this study was to determine the extent to which Iranian high school 
teachers apply classroom management strategies. The reported findings indicate that these strate-
gies (organizing, teaching management, teacher–student relationship, and teacher sanction–reward 
strategies) are partially applied by Iranian high school teachers in different degrees. With the mean 
score of 35.84 and 34.24, teaching management and teacher–student relationship strategies were, 
respectively, used more than the others, while organization and punishment–reward strategies have 
got the least mean scores (25.99 and 19.96). Data also indicate that the participants admitted that 
their teachers’ main priority is teaching, and maintaining a good classroom interaction. Findings also 
made it clear that they do not put much emphasis on punishment–reward strategies. One more point 
worthy of attention is the fact that there is not a great difference among the mean score of teachers’ 
employment of management strategies, since the mean of employed management strategies ranges 
from 108.20 to 125.28. This implies that there is a kind of homogeneity among the strategies Iranian 
EFL teachers utilize for managing their classes which can be a consequence of the centralized educa-
tional system at work in the country. We consider such a dominant trend an obstacle to teachers’ 
creativity and initiations. Since every class can be a unique context for teachers’ expertise such as the 

Table 4. The Pearson correlation between students’ achievement and each part of teacher
management strategies

Mean Organization Teaching Relationship Punishment–reward
Mean Pearson correlation 1 .084 .184* .063 .067

Sig. (2-tailed) .355 .041 .492 .462

N 123 123 123 123 123

Organization Pearson correlation .084 1 .557** .128 .379**

Sig. (2-tailed) .355 .000 .165 .000

N 123 123 123 123 123

Teaching Pearson correlation .184* .557** 1 .479** .290*

Sig. (2-tailed) .041 .000 .000 .001

N 123 123 123 123 123

Relationship Pearson correlation .063 .126 .479** 1 .218*

Sig. (2-tailed) .492 .165 .000 .015

N 123 123 123 123 123

Punishment–
reward

Pearson correlation .067 .379** .290** .218* 1

Sig. (2-tailed) .462 .000 .001 .015

N 123 123 123 123 123

*Correlation is significant at the 0.05 level (2-tailed).
**Correlation is significant at the 0.01 level (2-tailed).

Table 5. The regression
Model Unstandardized 

coefficients
Standardized coefficients t Sig.

B Standard error β
1 (Constant) 13.644 1.829 7.460 .000

Organization −.026 .067 −.045 −.390 .698

Teaching .091 .051 .222 1.774 .079

Relationship −.018 .044 −.045 −.422 .674

Punishment–reward .018 .061 .029 .296 .768
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dominance of the employment of certain strategies can be considered as an issue which demands 
further research. Perhaps an in-service course on the efficacy of creativity in classroom can help 
teachers to adopt various strategies according to their classroom conditions.

The second aim of this study was to explore the relationship between applying classroom manage-
ment strategies and the EFL students’ achievement. As Table 3 and Table 4 specify, the results of the 
correlation revealed that there is a weak positive correlation (r =  .185*, p < 0.05) between students’ 
English scores and the extent to which their teachers’ apply classroom management strategies in EFL 
classrooms at the level of 0.05. These findings are not in line with Adeyemo’s (2012) results who found 
strong positive relationship between classroom management skills and students’ achievements in 
physics. Such finding reveals that in addition to adopting the management strategies, teachers need to 
consider other influential factors such as, learners’ and learning strategies, and teaching methods to 
achieve successful educators.

Doing regression, it was found out that we cannot predict the students’ performance by the mentioned 
strategies. The results of which are presented in Table 5.

7. Conclusion
Based on the results of the study, the given sample of the Iranian high school teachers honored teach-
ing and teacher–student relationship strategies more than organization and punishment–reward 
strategies. Therefore, it is concluded that there is a weak positive relationship between applying asser-
tive management strategies and the students’ achievement at the level of 0.05 (r = .185*, p < 0.05). 
While the results of the current study shed more light on the importance of teachers’ managing skills 
and the relationship between teachers’ effectiveness and students’ achievement, findings call for 
teachers’ stress and emphasis on other effective factors in classroom as well and develop creative 
approach to adjust such strategies with classroom conditions. The findings have implications for 
Iranian educational administrators, especially given the in-service training programs for EFL teachers 
to efficiently practice classroom management strategies.

In spite of the attempts in conducting the current research, some limitations need to be acknowl-
edged. Firstly, the study was limited in scope and conducted with a limited number of students who 
studied in high school. Thus, the findings of this study need to be verified with different groups of the 
students and different scopes. Secondly, this study investigated the students’ opinions concerns 
their teachers; therefore, further research can be conducted using techniques such as observation, 
interview, and other ways of data collection to verify the findings.
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Appendix A

The questionnaire used in the study taken from Shawer (2010)

9Assertive classroom management strategies and students’ performance: The case...
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Appendix B

The questionnaire was translated into Persian as follows:

11Assertive classroom management strategies and students’ performance: The case...
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The path to presence in performance through 
movement, physiological response, and mood
Artemis Preeshl1*, Gwen George2 and Wendy Hicks3

Abstract: Presence may occur when actors are alert and relaxed in performance.  
A positive mood is associated with physical activity, but little is known about how move-
ment qualities affect mood and vital signs of actors. This study examined the effects 
of vibratory, pendular, abrupt, and sustained movement qualities on the Brief Mood 
Introspection Scale, and physiology. Undergraduate theatre (n = 25) and non-theatre 
majors (n = 24) engaged in protocols of four movement qualities: vibratory, pendu-
lar, abrupt and sustained. Mood and heart rate, blood pressure, respiration rate, and 
temperature were measured before and after four different movement protocols. The 
hypothesis that the sequence of vibratory, pendular, sustained, and abrupt increased 
the alert, relaxed state of Presence and Arousal was rejected. It was found that systolic 
blood pressure increased in men across protocols. A significant interaction was found 
between the participants’ major and “Tired.” Because Tired and Arousal indicate mental 
and/or physical energy, a relationship between MAJOR and “Tired,” combined with sig-
nificant correlation between subjects and major, suggests that the protocols resulted in 
fatigue. Half of the mood variance is explained by the factor “major.” These two signifi-
cant findings suggest a relationship between mood and major as well as blood pressure 
and gender.
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PUBLIC INTEREST STATEMENT
In American theatre, an engaging actor is alert 
and relaxed in the moment of performance. 
Preparation for this optimal performance state 
may occur through a sequence of movement 
qualities, vibratory, pendular, abrupt, and 
sustained, in a technique called the body electric. 
To access this experience, before and after each 
participant engaged in one of four movement 
qualities sequences, the subject completed two 
assessments: (1) The Brief Mood Indicator scale 
evaluated mood and (2) Vital signs, including blood 
pressure, heart rate, temperature, and respiration, 
indicated arousal. The alert and relaxed state 
known as presence creates a heightened state 
of awareness through which performers create a 
dynamic relationship between the performer, the 
other performers onstage, and the audience.
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1. Introduction
Presence in acting occurs when the actor is deeply connected to other characters, the audience, and 
the environment. When an actor is intuitively inspired in a moment on stage, the actor’s experience is 
qualitatively different from consciously playing tactics on another actor or the audience to reach a goal. 
Similar to the high points in one’s life, like falling in love, the bond between two people who are in this 
state of presence is charged and alive. In Presence: How to Use Positive Energy for Success in Every 
Situation, Rodenburg (2007) defined “presence” as energy that the actor sends to and receives from a 
specific object or person. Goodall (2008), an experimental performance writer, considered presence to 
be compelling and enigmatic charisma in live performance. As the actor savors each moment in such a 
state, s/he shares memorized text as if speaking it for the first time. Presence is the opposite of stage 
fright. As the actor transforms into the character, letting go of personal agency may elicit fear that 
blocks energetic flow. The actor may forget his or her lines, freeze like the proverbial deer in the head-
lights, or tremble uncontrollably with stage fright. Wilhelm Reich coined the term “character armor” as 
a chronic fear that locks the body into patterns of structural tension to “protect against the stimuli from 
the outer world” (Reich, 1949, p. 389). This trembling or freezing as a result of this fear is, according  
to voice teacher Michael Morgan, involuntary (Morgan, 2008). As an actor taking class with Broadway 
actress Betty Buckley, Preeshl learned that stage fright could be transformed into a “heightened state 
of awareness” (Betty Buckley, personal communication, September 13, 1999). Most actors fear stage 
fright and seek presence. To better understand, and possibly even invoke, the state of presence, this 
study proposed a method to test a path to presence through a sequence of movement qualities.

Legendary acting teacher and director Constantin Stanislavski offered a seminal example of presence 
in acting in his book, Building a Character, in which theatre student Kostya transformed from an acting 
student into the character of the critic as he applied makeup and donned his costume in his dressing 
room. Kostya looked at himself in the mirror, and recalled, “I rubbed … And went on rubbing [makeup]  
on my face … I trembled … my heart pounded … I powdered myself at random … [and] smeared [make-
up] … straightened my coast and gave a tug to my cravat … with a quick, sure touch” (Stanislavski, 2008, 
p. 16). The flow of Kostya’s actions invoked the electromyographic signatures measured by Wilson 
(1981): abrupt, pendular, sustained, and vibratory. Wilson neither placed the electromyographic signa-
tures in a particular order nor applied the electromyographic signatures to acting. Instead, Wilson paired 
the four movement qualities on two continua: pendular-vibratory and sustained-abrupt. However, in the 
sequence of movement qualities followed by Kostya, Artemis Preeshl observed that a consecutive  
sequence of Wilson’s four electromyographic signatures emerged. Kostya’s progression from stillness to 
pendular to sustained to vibratory to abrupt gave rise to a sequence of movement qualities hypothesized 
to achieve presence in Preeshl’s body electric technique.

To inhabit the character’s mind, body, and heart, the actor moves beyond self-conscious control to 
instinctual awareness of actors and the audience in the moment. Thus, a seemingly paradoxical height-
ened state of relaxed alertness may be optimal for performance. This study intended to determine  
if subjects were able to obtain the optimal alert and relaxed state of presence through a particular  
sequence of movement qualities in the body electric technique. Developed by Artemis Preeshl, the body 
electric technique is designed to harness naturally occurring physiological processes tailored to trans-
form the actor into a state of presence during two phases of the acting warm-up: the reflexive stage and 
the communicative stage. The reflexive phase releases tension and activates the body’s reflexes. The 
reflexive phase consists of two qualities: pendular and vibratory. The vibratory quality occurs in con-
scious actions or subconscious reactions. When shivering from fear, cold, rage, or fatigue, involuntary 
trembling may occur. In contrast, a voluntary shaking occurs, such as shaking one’s fist at another 
driver. The opposite of vibratory quality is the pendular quality characterized by a swinging motion which 
occurs as a relaxed limb vacillates in response to gravity. In the body electric technique, the reflexive 
stage of pendular and vibratory movement qualities allows the actor to transform into the desired char-
acter. The communicative phase creates a bridge between the character, other characters, and the  
audience through keen awareness in the immediate environment. The communicative phase is divided 
into two qualities: abrupt and sustained. By incorporating the dramatic elements of suspense and  
surprise, the actor speaks and moves expressively to attain the desired effect. Abrupt is an unexpected 
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or surprising movement. When the host of a party exclaims “Surprise!” the guest may involuntarily jump 
with astonishment. The host consciously uses shock to astound the guest. In contrast, sustained is con-
tinuous, unaccented movement. Skating on smooth ice, brushing someone’s hair, or petting a compliant 
cat or dog exemplify this ongoing motion. According to the body electric construct, whereas vibratory 
and pendular qualities free the actor from habitual behavior, the abrupt and sustained qualities connect 
the actor to other actors and the audience. Through the body electric, the actor synthesizes intellect and 
instinct in character from moment to moment. To test this phenomenon, this study correlated physio-
logical markers of heightened response (heart rate, blood pressure, respiration rate, and temperature) 
and mood with the sequence of movement qualities to approximate the alert, relaxed emotional state. 
How does this specific sequence of movement qualities from pendular to vibratory to sustained to 
abrupt affect the emotional and physiological states of the actor?

The body electric technique is grounded in the well-established theory of dance theorist Rudolf 
Laban. Laban (1950) postulated that how one habitually carries oneself and performs gestures creates 
character. Like markings that guide the interpretation of a musical score, Laban defined the eight Effort 
movement qualities to describe how one moves: Direct–Indirect, Light–Strong, Sudden–Sustained, and 
Bound–Free. While Wilson’s (1981) theory recorded electromyographic signatures of four movement 
qualities paired on two continua: pendular-sustained and vibratory-abrupt, Laban’s Effort movement 
qualities contained eight movement qualities (Direct–Indirect, Strong–Light, Sudden–Sustained, Bound–
Free). The primary difference between Wilson and Laban’s work is intentionality. The electromyograph-
ic signatures in Wilson’s theory revealed what muscles naturally do. In contrast, because Laban 
observed actions that workers performed to optimize efficiency and safety of workers and athletes, he 
created a system of observing actions. Whereas Wilson’s electromyographic signatures of the four 
movement qualities were based on involuntary responses, Laban’s Effort qualities were intended to 
document intentional actions.

The body electric technique fuses instinctual reflex and intentional action. The reflexive stage of the 
body electric technique consists of one quality that only Wilson observed, pendular, and another quality 
that both Wilson and Laban observed, vibratory. Although the pendular quality may start intentionally, 
when a person lifts his or her arm, unless s/he chooses to hold his or her arm up, his or her arm falls in a 
response to gravity. Therefore, the pendular quality can be either voluntary or involuntary. Laban  
excluded the movement quality of pendular from his eight Effort qualities. Similarly, the vibratory state 
is both voluntary and involuntary. As a physiological response to hunger or cold, for example, trembling 
occurs. Although Laban notated the vibratory quality as extreme Bound flow, or high tension, the inten-
tion of the person is not taken into account. S/he may try to stop the trembling; however, if the trembling 
has a physiological base, s/he may or may not be able to stop or control the vibration. Thus, Laban’s 
notation of Effort movement qualities did not distinguish between voluntary or involuntary vibration. In 
the body electric technique, the vibratory quality may be relaxed or tense, voluntary or involuntary. 
Therefore, the amount of tension in the vibratory quality depends physiological response, individual  
reaction, and personal habits.

In the body electric technique, whereas the reflexive stage tends to be involuntary, the communicative 
stage is more likely to be voluntary. Consequently, the communicative stage of sustained and abrupt 
qualities is markedly similar to Laban’s Effort qualities. Sustained is continuous and ongoing; abrupt is 
sudden and unexpected. Although, the abrupt and sustained qualities may be intentional or involuntary 
in the body electric technique, it is more likely that pendular and vibratory will be involuntary and 
Sustainment and Suddenness will be voluntary. The body electric technique differs from Wilson and 
Laban’s theories because of the sequencing of essential involuntary and voluntary movement qualities 
for actor training. If a sequence of movement qualities encouraged an actor to transform into character, 
then the body electric technique would pave a path to presence. Therefore, it was hypothesized that the 
progression from the reflexive State of pendular and vibratory to communicative State of sustained and 
abrupt qualities would induce the optimal performance state of presence, and that distinct physiological 
changes in heart rate, temperature, respiration rate and blood pressure, and mood would measure the 
achievement of this alert, relaxed state.
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2. Literature review
Two related studies have previously been conducted to observe movement qualities in specific tasks and 
measure physiological responses to the vibratory quality. In “Personality and Movement Style” (Preeshl, 
1984), forty subjects were observed as they performed tasks designed to elicit combinations of Laban’s 
movement qualities such as brushing a crumb (light, indirect, and free) or pounding a nail (strong,  
sudden, and direct). Laban movement qualities were correlated with Carl Jung’s personality traits on  
the Myers Briggs Type Indicator: Extrovert/Introvert, Sensing/Intuiting, Thinking/Feeling and Judging/
Perceiving. Statistical results were mildly significant, indicating a correlation between Extroversion/
Introversion, and the Bound–Free and Direct–Indirect continua. This observational study based in psy-
chophysical research sparked further inquiry into body language. In a pilot study conducted by Preeshl 
and George (2010), “Vibratory quality and Emotional State,” five subjects were encouraged to induce 
involuntary vibration for twenty minutes. Before and after the physical session, heart and blood pressure 
measured physiological changes, and the Brief Mood Introspection Scale (BMIS) measured emotional 
response. Heart rate and blood pressure showed a tendency to increase in the 20-minute session. 
Pretest/Posttest results of the BMIS indicated that emotions varied significantly after involuntary vibra-
tion. Building on these two previous studies, to determine the effects of a sequence of movement quali-
ties on presence, measured by physiological markers and BMIS, the current study examined the effects 
of how the body electric sequence impacted subjects emotionally and physiologically. The body electric 
technique study proposed to activate involuntary and voluntary systems to lead a subject from intro-
spective reflexivity to interactive engagement. Through the suggested movement qualities of the body 
electric technique, the “how” of movement qualities might provide a key to “how” an actor becomes a 
character.

Numerous exercise science studies have suggested the beneficial effects of exercise on mood (Berger 
& Motl, 2001; Weinstein, Deuster, Francis, Beadling, & Kop, 2010). Steinberg et al. (1998) reported that 
most single exercise session with pre- and post-psychological assessments trend toward positive affect. 
Yeung (1996) found that single bout aerobic/non-aerobic exercise with control groups published from 
1976 to 1995 indicated reduced anxiety on the State-Trait Anxiety Inventory (Spielberger, Gorsuch, & 
Lushene, 1970) and reduced negative moods and increased vigor-activity on the Profile of Mood States 
(POMS) (McNair, Lorr, & Droppleman, 1971). Having surveyed literature on mood and exercise, Berger 
and Motl (2001) found that mood changes occurred through exercise in normal and clinical populations. 
Although exercise tended to enhance mood in single-session and longitudinal designs, further experi-
mentation would be required to establish causality.

Although it is recognized that diverse methodological designs make comparison among studies 
challenging, the length of the single session is supported by the 10-minute walking study by Thayer 
(1989) as well as the 10-, 20-, and 30-minute ergometric bicycle study by Nair, Kastin, and Schally 
(1971), in which both found a favorable impact on mood on the POMS inventory after the 10-minute 
session. The POMS is the other primary metric used to assess mood (Hseih, 2013). McNair et al. (1971) 
developed this self-report assessment tool that contained 65 items on a five-point Likert scale from 
0 (not at all) to 4 (extremely). The POMS has a slightly lower Cronbach α consistency rating (0.63–
0.96). BMIS has a higher consistency than POMS. POMS has a lower rating on internal consistency. For 
that reason, Preeshl and Goerge selected the BMIS for this study.

Weinstein et al. (2010) noted that self-selection of exercise intensity is associated with the greatest 
improvements in mood. Gailliot (2007) suggested that the high-energy state of arousal should improve 
self-control. While Zajonc (1965) found that arousal heightened automatic responses, extreme sensitiv-
ity to the environment or intrapersonal stressors may impede performance. Yet, too much arousal could 
negatively impact performance. As a result of psychosocial stressors, Johansson, Hassmén, and Jouper 
(2008) found that those who exercised regularly exhibited lower stress, better concentration, and more 
intrinsic motivation than those who exhibited more stress. To counterbalance excess excitation, relaxa-
tion may quiet the body–mind to allow for successful recitation of text in a public setting. Streeter et al. 
(2010) found that yoga tended to increase parasympathetic nervous system activity. Because of the 
impact of mood on performance, activation of the relaxation response may allow for presence.
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3. Methodology

3.1. Participants
The self-selected participants were 47 undergraduate and 2 graduate students (25 women, 24 men); 
ages range from 18 to 27 years old with a mix of ethnicities at a small, urban university in the South. 
Twenty-five participants were theatre majors; 24 participants were non-theatre majors. Major was 
determined by self-report and confirmed in the university database. Twenty percent were freshmen; 
29% were sophomores; 27% were juniors; 20% were seniors; 4% were graduate students. In the 
Institutional Board of Review (IRB) research protocol, researchers disclosed risks and the University IRB 
approved the protocol. All volunteers were recruited through posted advertisements on the campus. 
Written informed consent forms included information about access to health services. All participants 
signed the informed consent forms. Subjects were not compensated for participation. However, five 
subjects requested credit toward partial fulfillment of a psychology course requirement for participa-
tion upon completion of the study. Because none of the researchers taught psychology courses, the 
subjects were not coerced to participate in the study. Due to the intimate nature of the university and 
the close relationships frequently developed between instructors and students, lack of compensation 
was not considered a detriment to the recruitment of participants.

3.2. Measures
When subjects arrived at the testing room, a certified family nurse practitioner screened the subjects. The 
family nurse practitioner held a master’s degree in Nursing and had passed the state certification exam. 
To facilitate analysis, blood pressure was subdivided into diastolic and systolic measures; body tempera-
ture was measured in degrees Fahrenheit; heartbeats per minute determined pulse rate; respiration rate 
was operationalized as breaths per minute. Upon completion of vital signs testing, subjects were asked 
to pass through four stages for two and a half minutes per movement quality; for a total of ten minutes. 
Prior to and immediately after the movement protocols, subjects completed the BMIS to determine state.

3.3. Questionnaire
In a repeated-measure design, the BMIS test (Mayer & Gaschke, 1988) was administered pre-task to 
establish a baseline and post-task to access potential changes (see Appendix A for BMIS). The BMIS is 
one of the most frequently used measures of mood in psychological studies. Participants indicated how 
well each adjective or phrase described their present mood on a 16-item, 4-point intensity scale which 
ranged from (1) Definitely Do Not Feel to (2) Do Not Feel to (3) Slightly Feel to (4) Definitely Feel. This 
measure has been shown to have good internal reliability (Cronbach’s α −.76 to .83). Researchers have 
maintained that the pleasant–unpleasant and arousal–calm dimensions of mood are central to cogni-
tion and understanding multi-system personality domains (Mayer, 1986). Therefore, due to the fact that 
the purpose of the research was to determine if subjects were able to obtain the prescribed alert,  
relaxed state believed to be most conducive to theatre performance, the BMIS aroused–calm mood  
dimension was an important indicator measure of this desired state. However, given the association of 
positive mood as a result of exercise, this study assessed all four subscales from the BMIS: Arousal–
Calm, Positive–Tired, Negative–Relaxed and Pleasant–Unpleasant. High scores represent positive moods 
and low scores represent negative moods (Minimum value = 16; Maximum value = 64). High arousal is 
typically associated with positive mood and low arousal is associated with negative mood. It was  
hypothesized that Protocol A, vibratory-pendular-abrupt-sustained, led to alert and relaxed perfor-
mance observed by changes in vital signs, such as lowered heart rate, elevated blood pressure, and high 
scores on Arousal-Calm and Positive-Tired, Negative-Relaxed and Pleasant-Unpleasant.

3.4. Procedure
A quasi-experimental design included a repeated emotional and physiological measure administered 
before and after a single 10-minute bout of individual, unsupervised improvization on one of four pro-
tocol sequences of vibratory, pendular, sustained, and abrupt movement qualities. During the single-
bout 10-minute session, each participant was instructed to improvise on a new movement quality 
prompt in each 2.5-minute interval. The order of the movement quality prompts (vibratory, pendular, 
sustained and abrupt) was based on the four randomly assigned protocols. The methodological design 

17The path to presence in performance through movement, physiological response...

_________________ WORLD TECHNOLOGIES _________________



focused on the participants’ physiological and emotional response to the sequence of four 2.5-minute 
movement quality prompts. The movement qualities were new to all participants.

The participants were assigned to one of four different protocols of the movement qualities on a 
first come, first serve basis. When a participant called or emailed for an appointment, the participant 
was given the next available protocol for their gender, whether or not the participant was a theatre 
or non-theatre major. For example, if the first female participant who was a theatre major was  
assigned Protocol A, the next female theatre major was assigned Protocol B. The physiological and 
mood pre- and post-measures were included to account for variability in mood and physiological 
response to varied sequences of the following movement qualities: vibratory, pendular, sustained 
and abrupt. The four protocols to which subjects were assigned varied according to the order of the 
following movement qualities: vibratory-pendular and abrupt-sustained. For example, the sequence 
of Protocol A consisted of vibratory-pendular and abrupt-sustained qualities, while the sequence of 
Protocol B consisted of pendular-vibratory and abrupt-sustained qualities. All possible combinations 
of sequences of vibratory-pendular and abrupt-sustained qualities were used in testing subjects. The 
characteristics of the four different Protocol sequences are provided in Table 1.

Once the participants had completed the measurement of vital signs (heart rate and blood pres-
sure) and the BMIS, they were provided with a sequence of four movement qualities, vibratory, pendu-
lar, sustained, and abrupt from the Protocol to which they were assigned. The four words intended to 
capture the vibratory, pendular, sustained, and abrupt characteristics necessary in the body electric 
technique. After the subjects received their protocol of a sequence of four movement qualities, they 
were led to an adjoining room and instructed to act out the first assigned movement quality for two 
and one half minutes. In 2.5-minute phases, the principal researcher verbally cued the participant to 
change to the next movement quality in their assigned protocol. Depending upon the specific move-
ment quality given, the acting improvisation could entail more or less mental rehearsal and physical 
activity. Upon completion of the Protocol of four movement qualities, subjects were again measured 
on their vital signs and their mood as measured by the BMIS in a post-test situation. According to the 
established BMIS, measures of subjects’ mood were taken on emotional states such as “Active,” 
“Tired,” “Content,” and “Gloomy.” The dimensions of the BMIS mood are provided in Table 2.

Table 1. Dimensions of Protocols
Protocol A Protocol B Protocol C Protocol D
Vibratory-pendular Pendular-vibratory Vibratory-pendular Pendular-vibratory

Abrupt-sustained Abrupt-sustained Sustained-abrupt Sustained-abrupt

Table 2. The proportion of variance explained by the retained factors
Variable Value % Variance explained
Active 0.691 69.1

Caring 0.875 87.5

Fed up 0.584 58.4

Gloomy 0.767 76.7

Jittery 0.752 75.2

Lively 0.61 61

Loving 0.883 88.3

Nervous 0.706 70.6

Peppy 0.54 54

Sad 0.815 81.5

Calm 0.698 69.8

Tired 0.692 69.2
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4. Results
Subjects included 47 undergraduate students; 48.9% male, 51.1% female, of varying college majors. 
The majority of participants were recruited from the College of Music & Fine Arts with 48.9% studying 
Theatre, 2.1% Music, 6.4% Music Therapy, 4.2% Music Performance, and 2.1% Music Industry Studies. 
The remaining subjects had majors of Psychology (10.6%), History (8.5%), English (2.1%), 
Communication (2.1%), Biology (6.4%), Philosophy (2.1%), Journalism (2.1%), and Nursing (2.1%).

Subjects were initially measured on a series of vital signs including body temperature, blood pres-
sure, respiration, and pulse rate. According to the US Department of Health & Human Statistics 
(2015), normal adult blood pressure is under 120 systolic and less than 80 diastolic (www.nhlbi.nih.
gov) (National Heart, Lung, and Blood Institute, 2015). Based upon the findings, the blood pressure 
of the subjects in this study did not differ significantly from the normal range. Compared to women 
in the same age group, men under 45 tend to have higher and less well-controlled blood pressure 
(www.nhlbi.nih.gov). The tendency may explain results in Table 3.

4.1. Gender differences
In t-tests conducted to determine if any significant post-test changes occurred in blood pressure, 
sex of subject was found to have a statistically significant outcome on systolic pressure. No signifi-
cant changes were found in diastolic pressure. t-test results indicated a significance level of 0.007, 
with α = .05, in tests of sex and post-test systolic blood pressure. Levene’s Test indicated a value of 
.661 with a significance = .421. Results greater than 0.05 indicate variability between the two groups, 
male and female, are nearly equal or at least not statistically significantly different. This is believed 
to bode well for the study as the significant difference in systolic pressure by gender can achieve 
more veracity.

A multivariate analysis of variance (MANOVA) was conducted as a “step down,” or post hoc analy-
sis. The MANOVA indicated no statistically significant results to be found in analyses of Protocol and 
vital signs. The BMIS protocol sequence given to subjects had no statistically significant effect on 
post-test measures of systolic blood pressure, diastolic blood pressure, respiration rate, body tem-
perature, or pulse rate. The Hotelling–Trace coefficient, also known as Lawley–Hotelling, that tested 
for multivariate mean differences between the two groups, male and female, were not found to be 
statistically significant.

The coefficient of determination, R2, indicating the amount of variance in the dependent variable 
explained by manipulation of the independent variable, were all found to be 0.00. This indicates that 
0% of the variance in vital signs was explained by gender or the movement protocols given to 
subjects.

A MANOVA conducted on sex by post-test pulse rate was the only test to elicit a significant result. 
The test for sex and post-test systolic blood pressure was found to be statistically significant at the 
α = .05 level. However, despite the significance of the finding, the associated R2 indicated only 15.2% 
of the variance in post-test systolic blood pressure was explained by the subject’s sex. This fact 
brings with it some measure of concern due to the fact that such a result could be due to a con-
founding factor of which the researchers were unaware. Alternately, this finding could be attributed 
to a tendency that men under 45 have toward higher blood pressure and less well-controlled blood 
pressure. Univariate MANOVA tests for the relationship of sex and vital signs can be found in Table 4.

Table 3. Cross tabulations of blood pressure by gender
Pre-test blood pressure Post-test blood pressure

Gender Systolic Diastolic Systolic Diastolic
Male 116.783 72.087 127.174 74.261

Female 104.75 64.5 115.583 69.25
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MANOVA tests indicated that the sequence of movement qualities in a specific protocol given to 
subjects had no statistically significant effects on the ability to achieve an alert and relaxed state 
believed to be highly conducive to optimal theatre performance. Therefore, Protocol was not found 
to have had any significant effects on subjects’ post-test measure of mood. Values of η2 can be  
defined as the proportion of variance associated with or accounted for by each of the main effects 
(Tabachnick & Fidell, 2011; Thompson, 2006). The various univariate MANOVA test results can be 
seen in Table 5.

In a MANOVA conducted with MAJOR and the BMIS Negative-Relaxed Mood Dimension, F = 2.194, 
sig. = .033, partial η2 =  .456 for the relationship of reverse coded post-treatment “tired” score for 
subjects and major in a secondary post hoc, univariate ANOVA tests conducted automatically by the 
software. η2 can be defined as the proportion of variance associated with, or accounted for, by each 
of the main effects, interactions, and errors in an ANOVA (Tabachnick & Fidell, 2001). The η2 of .456 
is giving us 45.6% of the variance in mood dimension score being explained by a student’s major. 
Since “Tired” negatively correlated with MAJOR, and “Tired” may be considered as the opposite of 
arousal, a negative correlation of tired could infer arousal, or alertness, in a way that could contrib-
ute to the state of presence. This finding could indicate a need for further research.

4.2. Factor analysis
In accord with the previous research of Watson and Tellegen (1985) using the BMIS in their study of 
mood, principal-axis factor analysis was utilized in this study. Some caveat is in order before the  
results of this test are discussed. Factor analysis is a technique that requires a large sample size. 
Factor analysis is based on the correlation matrix of the variables involved, and correlations usually 
need a large sample size before they stabilize. Tabachnick and Fidell (2001) and Comrey and Lee 
(1992) advise sample sizes of at least 100 before a factor analytic technique is viable. While it is 
notable that in exercise studies, sample sizes typically range from 11 to 80 participants (Hansen, 
Stevens, & Coast, 2001; Johansson et al., 2008; Silvia, Phillips, Baumgaertner, & Maschauer 2006; 
Streeter et al., 2010; Weinstein et al., 2010), the factor analysis utilized in this research can best be 
described as exploratory due to the small sample measured.

With that caveat in mind, factor analysis using the various components of the aroused-calm  
BMIS dimension indicated that four factors were retained after a Principal-Component Analysis 
Extraction method using Varimax Rotation with Kaiser Normalization. The Kaiser-Meyer-Olkin Measure 

Table 4. MANOVA results in univariate tests of sex and vital signs
Variable Vital sign Sig. R2

Sex Body temperature 0.594 0.006

Sex Pulse rate 0.249 0.029

Sex Respiration rate 0.174 0.041

Sex Systolic blood pressure 0.007 0.152

Sex Diastolic blood pressure 0.093 0.062

Table 5. MANOVA univariate tests of Protocol and Calm-Relaxed BMIS state
Univariate test Value Sig. η2

Pillai’s trace 0.618 0.829 0.047

Wilks’ lambda 0.908 0.64 0.047

Hotelling’s trace 0.101 0.644 0.048

Roy’s largest root 0.094 0.263 0.086
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of Sampling Adequacy provided a value of 0.632. This measure varies between 0 and 1, with values 
closer to 1 considered superior. A value of 0.6 is a suggested minimum. Bartlett’s Test of Sphericity 
obtained a value of 227.781, with a significance of 0.0 using a Varimax Rotation with Kaiser 
Normalization. Based upon the Bartlett’s value, the null hypothesis was rejected. Taken together, these 
two tests provide a minimum standard, which should be achieved before a factor analysis, or a princi-
pal components analysis, should be conducted (Comrey & Lee, 1992).

The communalities associated with the components of the factor analysis indicated the amount 
of variance that was accounted for by the extracted factors. It was noted that 69.1% of the variance 
in the component Active was explained by the retained factors. Variables with higher values are 
considered well represented in the common factor space, while variables with lower values are not 
well represented (University of California Los Angeles Academic Technology Services, 2015). The 
remaining variances for the components of the mood scale are reported in Table 2.

4.3. Principal-Component Analysis Extraction method
For the total variance explained, three components stood out. Component 1 accounted for 26.291% 
of the total variance in the factors. Component 2 accounted for 19.324% and Component 3 accounted 
for 17.080% of the total variance. Overall, four primary factors were retained in the factor analysis. 
Loadings indicated five variables loading under Factor 1, three variables loading under Factor 2, two 
variables loading with Factor 3, and two variables loading with Factor 4. Table 6 provides a Rotated 
Component Matrix. Only those loadings considered “high” are reported. High loadings were opera-
tionalized as any in excess of 0.50 (Comrey & Lee, 1992).

4.4. Negative binomial regression
In an effort to predict if subjects would be able to achieve the desired alert and relaxed state based 
on the protocol they were assigned, a negative binomial regression was performed using Stata. 
Results indicated no statistically significant relationships at the α = .05 level. It is believed that the 
small sample size could be responsible for the lack of significance.

Three statistically significant results were found; however, reasons other than the effect of the 
sequence of movement qualities on physiological and/or emotional arousal may have influenced 
these significant correlations. First, the subjects correlated significantly with the BMIS state, “Tired” 
and the subject’s MAJOR negatively correlated with the BMIS Negative-Relaxed Mood Dimension. 
Second, the systolic blood pressure of male subjects increased across protocols. The following  
discussion addresses the significance of the interaction of the variables of MAJOR and mood as well 
as gender with systolic blood pressure.

Table 6. Rotated component matrix
1 2 3 4

Jittery 0.825

Nervous 0.771

Peppy 0.702

Active 0.656

Calm 0.526

Gloomy 0.868

Sad 0.858

Fed up 0.759

Loving 0.93

Caring 0.925

Tired 0.774

Lively 0.534
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5. Discussion
The hypothesis that the Protocol 1 (vibratory, pendular, sustained, and abrupt) increased the alert, 
relaxed state of Presence empirically indicated by physiological measures (heart rate, blood pres-
sure, respiration rate, and temperature) and Arousal was rejected. These physiological markers did 
not differ significantly according to which protocol that participants were assigned.

Systolic blood pressure did increase for men across protocols. Findings on the relationships between 
blood pressure and gender yielded mixed results in other studies. Ewart and Kolodner (1994) found that 
negative traits such as depression and anger predicted prevailing blood pressure levels during daily activ-
ity in black and white adolescents. In this study, the factors of gender, social setting (in classroom vs. with 
friends), and nonverbal expressive style “moderated” this association of blood pressure with personality 
traits (p. 596). Subsequently, Räikkönen, Matthews, Flory, Owens, and Gump (1999) found that trait anxi-
ety and pessimism contributed to higher blood pressure across gender. Previously, Schwartz, Warren, 
and Pickering (1994) had found that positive and negative mood contributed to differences in ambula-
tory blood pressure. One of the strengths of the study of Räikkönen et al. (1999) was a match between 
the level of occupational prestige of middle-aged men and women in their study. However, Räikkönen et 
al. (1999) reported that they had not found other studies that correlated the effects of trait anxiety on 
ambulatory blood pressure. However, Johansson et al. (2008) did not find a gender difference between 
mood and anxiety in response to Qigong exercise. Since men under 45 men show a tendency for higher 
blood pressure than women, this correlation between gender and systolic blood pressure would benefit 
from further study.

The Positive-Tired, Negative-Relaxed, and Pleasant-Unpleasant scales neither increased nor decreased 
significantly as a result of the movement quality protocols. However, a significant relationship was found 
between the major of the participant and the BMIS state, “Tired.” The MANOVA conducted with MAJOR 
and the BMIS Negative-Relaxed Mood Dimension also produced a significant correlation between sub-
jects and major in a secondary post hoc, univariate ANOVA tests. With the η2 of .456, 45.6% of the vari-
ance in mood dimension score on the variable “Tired” was explained by a student’s major.

It was anticipated that theatre majors would become more alert and relaxed in response to the 
Protocol “A” movement quality sequence. In theatre classes, majors warm up their bodies and voic-
es through acting exercises. Because of this acclimation to physical and vocal exercises, it seemed 
likely that theatre majors would demonstrate higher positive correlations to achieve the alert and 
relaxed state of presence. However, theatre is an interactive activity. Because each participant expe-
rienced the protocols without other participants in the room, perhaps the lack of interaction could 
account for the interaction with the BMIS state, “Tired.”

Another possible explanation for the theatre majors to report the feeling of “Tired” could relate to 
activity level. In this study, the participants chose the level of intensity in the protocols. As noted in the 
literature review, Weinstein et al. (2010) found that self-selection of exercise intensity is associated with 
the greatest improvements in mood. Therefore, the participant’s choice of a high or low level of intensity 
may have influenced the report of “Tired” on the BMIS. Because theatre students might have more 
stamina from theatre training compared with participants from other majors, the theatre majors might 
have been expected to have a higher correlation with the BMIS state, “Tired.” Furthermore, because 
“Tired” could indicate mental and/or physical energy, the provocative relationship between MAJOR and 
“Tired” could suggest that participation in the protocols influenced some of the participants to report 
feeling “Tired.” To better assess the relationship between movement protocols and the BMIS moods of 
Arousal, and Tired among students from different majors, more research on the impact of voluntary and 
involuntary movement on mood, especially on the alert state, could further explore the relationship 
between movement and the optimal performance state.
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6. Conclusion
The results revealed significant gender differences in systolic blood pressure and a negative correla-
tion between the “Tired” BMIS mood and MAJOR. To the extent that Arousal correlated with a posi-
tive mood, “Tired” as mental or physical fatigue could have affected the correlation between “Tired” 
and MAJOR. These two significant findings suggested a correlation between mood and MAJOR as 
well as systolic blood pressure and gender, respectively.

The intensity of the exercise could be a relevant factor in the findings of this study. Solomon and 
Corbit (1973) found that positive affective was experienced following stressful activity. Contrariwise, 
Steptoe and Bolton (1988) and Steptoe and Cox (1988) measured mood immediately following exercise. 
Whereas high-intensity exercise resulted in negative mood, lower intensity exercise resulted in positive 
mood. The association of the mood state “Tired” with MAJOR could be important because arousal tends 
to correlate with positive affect (Corson & Verrier, 2007; Dolcos, LaBar, & Cabeza, 2004; Gayle, 1997; 
Gorn, Pham, & Sin, 2001). The lack of supervision during the movement quality protocols, which allowed 
for the individual’s choice of intensity of exercise, may have influenced the report of “Tired.”

The association of “Tired” with MAJOR could suggest further study on the impact of MAJOR on 
mood. Consider two studies on attention. Mather (2007) and Mendl (1999) indicated that increased 
attention led to the heightened possibility of survival. Brunyé, Mahoney, Augustyn, and Taylor (2009) 
found that high arousal could increase the ability to accurately retrieve global information. However, 
since Westermann, Spies, Stahl, and Hesse (1996) found that negative mood induction procedures 
have larger effects than positive mood inductions, the significant correlation between the negative 
mood, “Tired,” and MAJOR might have been anticipated without implying causation (Nguyen, 2008).

The lack of significant differences between protocols on post-inducement positive and negative 
mood scores could suggest an alternate configuration of states. For example, the finding of Fredrickson 
and Levenson (1998) suggested that contentment enhanced appreciation for the present moment 
and one’s place in the world; contentment has been shown to shorten the duration of cardiovascular 
arousal produced by negative emotions. Hence, the combination of the BMIS moods of Calm, Lively, 
Peppy and Active with Content in the scoring might approximate relaxed alertness that tends to char-
acterize the optimal performance state.

To consider the effects of personality traits and moods in women and men, a follow-up study that 
compared responses of participants on the Spielberger Trait Anxiety Inventory and the Brief Mood 
Inventory Scale might indicated a distinction between the effects of positive and negative personality 
traits and moods on blood pressure in women and men. Alternately, an experimental study could 
sample movement qualities longitudinally in conjunction with the POMS (Lorr, Douglas, & Droppleman, 
2004) to assess change as a result of treatment through the protocols over time. Because the present 
study showed a significant correlation between mood and MAJOR, and blood pressure with gender, 
to improve the methodology in a future study on movement qualities, mood, and physiological 
changes, utilization of a control group or wait list, randomization of subjects, observation of move-
ment qualities, and a blinded outcome assessment would enhance the experimental reliability.

In conclusion, further research could elucidate how “Tired” related to arousal to approximate a 
heightened state of awareness. Since “Tired” negatively correlated with MAJOR, and “Tired” might be 
considered as the opposite of alertness, this negative correlation between “Tired” and MAJOR merits 
further study. Moreover, to better assess the relationship between “Tired” and MAJOR, a study to com-
pare performance students and non-performance students in an observed sequence of pendular,  
vibratory sustained, and abrupt movement qualities in a double-blind experiment with a control group 
might enhance reliability. The observation of the movement qualities could yield significant informa-
tion about the change from the reflexive stage to the communicative stage. Furthermore, the POMS 
could be substituted for the BMIS to test for correlations between observed movement qualities and 
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the alert and relaxed state. The new hypothesis is that observation of body electric movement quality 
protocols measured in motion may correlate with mood to achieve high arousal and relaxation. This 
further research on the transition from preparation in the reflexive stage to interactive engagement in 
the communicative stage could lead to a better understanding of presence in performance.
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Brief Mood Introspection Scale (BMIS)
by John D. Mayer

Appendix A

Instructions: Circle the response on the scale below that indicates how well each adjective or 
phrase describes your present mood.

Overall, my mood is:

Very Unpleasant Very Pleasant

-10–9–8–7–6–5–4–3–2–1 0 1 2 3 4 5 6 7 8 9 10

Please Note: The “Overall, my mood is” section is usually omitted, although some people use it and 
fold it into the overall score.

(definitely do not feel) (do not feel) (slightly feel) (definitely feel)
XX X V VV

Lively XX X V VV Drowsy XX X V VV

Happy XX X V VV Grouchy XX X V VV

Sad XX X V VV Peppy XX X V VV

Tired XX X V VV Nervous XX X V VV

Caring XX X V VV Calm XX X V VV

Content XX X V VV Loving XX X V VV

Gloomy XX X V VV Fed up XX X V VV

Jittery XX X V VV Active XX X V VV

Original citation: Mayer and Gaschke (1988) [Scoring instructions are described there]

Some other articles that have used the scale*:

•  �Kokkonen and Pulkkinen (2001).

•  �Halberstadt, Niedenthal, and Kushner (1995).

•  �Hall and Baum (1995).

•  �Mayer, Allen, and Beauregard (1995).

•  �Mayer and Hanson (1995).

*The scale has been used in many other articles; I do not have a comprehensive list at this time. If
you know of other uses, I would be delighted to hear of them.
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isations in the field of post-compulsory education struggling to find ways to meet 
the needs of an increasingly diverse society. Education is complex. Many educators 
would agree that it is influenced by many, often contradictory, voices and power 
structures. Based on the findings of a case study involving multiple programmes in 
a post-compulsory education institution in Aotearoa/New Zealand, this paper aims 
to unravel this complexity for the case of educational programmes. It describes how 
programmes can be seen as complex systems, created by people and directed by 
discourses in society, some of which are more influential than others. If programmes 
are seen as complex systems, the experience of struggle as referred to above can be 
understood as a consequence of the attempt to control the complexity rather than 
work with it. This control limits the possibilities for development and innovation. 
Alternatively, as this paper will explain, acknowledging and embracing the complex-
ity of programmes helps open up spaces for innovation that would otherwise remain 
hidden. It is argued that the ultimate space for change is educators’ personal and 
collective responsibility for the discourses in society they choose to follow.
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The quality of post-compulsory education is 
often presented using simplified means such as 
predefined standards and league tables. These are 
controlled through systems requiring educational 
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Yet, post-compulsory educators are continuously 
expected to meet the needs of an increasingly 
diverse and complex society. However, the control 
systems are unable to cater for this complexity, 
and they also put limits on opportunities for 
development and innovation. Therefore, as an 
educator, it is easy to feel trapped.

This paper looks at educational programmes in a 
different way. It considers them as “living” entities 
that cannot be controlled, but are continuously 
influenced by the complexity of values and beliefs 
in society. When embracing this idea, this paper 
shows how new and empowering spaces for 
innovation of programmes open up that can help 
meet the widely diverse needs of society and 
students engaging in post-compulsory education.
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1. Introduction
Educators and organisations working in the field of post-compulsory or higher education are continu-
ously challenged to meet the needs of an increasingly diverse society. Yet, in Aotearoa/New Zealand, 
graduate outcomes of educational programmes are increasingly nationally prescribed and moni-
tored; programmes have to fit predefined models and structures and are subject to rigorous approval 
and accreditation processes; learning outcomes are prescribed in minute detail; and moderation pro-
cesses control assessments and sometimes also teaching methods and learning materials. Once a 
programme has been approved and is being taught, it is subject to educational performance indica-
tors and accountability reports, and changes to the programme usually involve additional paperwork 
and approval processes.

As an educator working in this system, it is easy to feel trapped. The limitations put on attempts 
to innovate seem so overwhelming that it is tempting for educators and educational organisations 
either to not bother with making changes or to just tweak within the small space of autonomy that 
they have left.

Education is complex. Many educators would agree that it is influenced by many, often contradic-
tory, voices and power structures. Based on the findings of a case study involving multiple pro-
grammes in a post-compulsory education institution in Aotearoa/New Zealand, this paper aims to 
unravel this complexity for the case of educational programmes.

If programmes are seen as complex systems, the feelings of being trapped as referred to above 
can be explained as a consequence of the attempt to control the complexity rather than work with 
it. As such, the control limits the possibilities for development and innovation. However, acknowl-
edging and embracing the complexity of programmes can help identify spaces for change and in-
novation, and open up those spaces that would otherwise remain hidden.

The structure of this paper is as follows. Section 2 uses scholarly literature to explain the concept 
of complex systems as relevant to this paper. Subsequently, the research project that underpins the 
findings and the argument in this paper is described briefly in Section 3. Section 4 then presents how 
findings from this research project have created a picture of educational programmes as complex 
systems. Finally, in Section 5, spaces for change and innovation within these systems are identified 
and explained.

2. Complex systems
Complexity theory claims that phenomena can be understood as complex systems, which consist of 
innumerable constituents that connect, interact, organise and re-organise in countless ways (Mason, 
2008). It has its origins in the natural sciences, among other things to understand ecosystems. There 
appears to be a growing body of literature applying this theory to help increase our understanding 
of education (e.g. Davis, Sumara, & Luce-Kapler, 2008; https://ejournals.library.ualberta.ca/index.
php/complicity/index; Osberg & Biesta, 2010).

There is no single definition or conceptualisation of complexity or complexity theory (Aldaheff-
Jones, 2008). A major distinction between different conceptualisations is whether or not a system is 
deterministic, i.e. whether the new possibilities that emerge from a complex system are foreseeable 
or not (Aldaheff-Jones, 2008; Osberg & Biesta, 2007). This depends on whether the complex system 
is closed or open. Determinism is related to closed systems, which do not interact with the outside 
world. Open systems, on the other hand, interact continuously with their environment, allowing 
adaptation and development in unpredictable ways (Osberg & Biesta, 2007). Because an open sys-
tem’s constituents are interconnected and the system interacts with the environment, such a com-
plex system cannot be broken down in its parts, without losing some essential characteristics (Davis 
et al., 2008). This makes it difficult to create a picture of the whole of the system. The only way to get 
an indication of what the system looks like is to study patterns within the system that are identified 
in the moment (Smitherman, 2005).
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The interactions between an open complex system’s constituents and the environment create 
triggers and disturbances that shape subsequent interactions within the system, and cause the sys-
tem to respond and change (Davis et al., 2008), thus creating new possibilities for the system as a 
whole. This process allows an open complex system to learn and develop without the help of an 
overseer (Davis et al., 2008; Mason, 2008). In other words, an open complex system is dynamic: it is 
not designed or developed, but it develops itself.

What holds a complex system together is its internal redundancy (Davis et al., 2008), i.e. the simi-
larity in its constituents. This redundancy allows the constituents of the system to work together and 
give the system robustness and stability. The redundancy can be explained through the influence of 
power (Mason, 2008), as follows: as the system’s continuous interaction with the environment cre-
ates new constituents, the system continues to adapt, but this adaptation is not random. Prevailing 
power structures in a complex system “lock-in” new constituents and steer them in a particular  
direction. Power in this sense can be defined as “the directional course of the phenomenon that 
enjoys the dominant inertial momentum over other competing phenomena” (Mason, 2008, p. 40). 
New constituents outside the dominant powers will not have any impact on a system’s direction 
until the number of these constituents has reached a scale of sufficient complexity to allow the 
system to move in a different direction, i.e. to effect change.

A complex system needs redundancy for its cohesion and strength. However, too much redun-
dancy leads to an unintelligent system that is unable to cope with situations of crisis (Davis et al., 
2008), and ultimately such a system will die. For a complex system to survive and continue to  
develop in the long term, redundancy in the system needs to be balanced with diversity. Increasing 
the diversity leads to an exponential increase in possibilities which “enable novel actions in response 
to shifts in the grander context” (Davis et al., 2008, p. 196).

The above characteristics of complex systems can be identified in educational programmes. 
Section 3 describes the research project that led to this finding, and is followed by an explanation 
how the research data suggested considering programmes as complex systems.

3. Research methodology
The doctoral research project that underpins this paper concerned an interpretive case study by the 
author into understanding programme design practice at a polytechnic in Aotearoa/New Zealand. 
Polytechnics are post-compulsory education organisations which teach a wide range of vocationally 
oriented study programmes to people over the age of 15. The length of most programmes varies 
from 12 weeks to 3 years. Programmes range from foundation to undergraduate degree and some-
times postgraduate studies.

The research project sought to attain an understanding of programme design through investigat-
ing the meanings embedded in practitioners’ own social constructions of their design practices 
(Baker & Johnson, 1998; Burr, 2003; Schwandt, 2000). Programmes in this regard are defined as a 
sequence of courses (a.k.a. units, modules, papers or subjects) that lead to a qualification. Only pro-
grammes leading to sub-degree qualifications were included in this study.

To study programme design from an institution-wide perspective, eight senior managers and aca-
demic leaders in the institution were interviewed. In addition, the institution’s Academic Statute and 
Quality Management System documents were analysed as they provide institution-wide direction 
on programme design. Furthermore, five existing programmes across the institution were selected 
and relevant people involved in design practice of these programmes were interviewed. Across these 
programmes, these people included eight managers, nine teachers, four programme-coordinators/
teachers, two representatives from industry standard-setting bodies and one programme design 
advisor. For one programme, the programme document was analysed plus a programme approval 
meeting was observed.

29Embracing the complexity of educational programmes

_________________ WORLD TECHNOLOGIES _________________



The interviews were semi-structured. Participants were asked what they found important when 
making programme decisions, and why. Decision-makers at the institutional level and in one pro-
gramme were interviewed about design at both programme and course levels. From these inter-
views, plus the document analysis and the observation notes, initial findings were developed. The 
remaining four programmes were only studied at either course or programme level. They were used 
to either amend or confirm the initial findings, thus allowing some analytical generalisation (Yin, 
2003).

Informed consent was gained for the interviews and the use of the documents. Interviews were 
audio-recorded, transcribed and edited. The latter involved summarising the transcripts by identify-
ing the substantive elements that would contribute to meaning-making, in the participants’ own 
words, so the summaries would continue to validly reflect the actual interviews (Gillham, 2005). The 
edited transcripts were approved by participants before they were used for analysis.

For the data analysis, the stance was taken that people’s perspectives as presented in interviews 
and documents are not only shaped by their worlds, but they also shape the world, as people “talk” 
their perspectives “into being” (Heritage, 1997, p. 161) when interacting with others, and in doing so, 
they influence the perspectives of others (Bloome & Clark, 2006; Holstein & Gubrium, 2008).

This implies that the research data are not just the participant’s straight answers to the interview 
questions, but also, and more importantly, her/his meanings that account for these answers in the 
context of her/his world. To unravel these meanings, it was important to take into account how the 
participant provided the information—e.g. what language s/he uses or what s/he does not say—in 
addition to what information s/he provides (Baker & Johnson, 1998; Holstein & Gubrium, 2008). 
Holstein and Gubrium (2008) explain this approach as a concern with both “discursive practice”—i.e. 
what people say or write in documents— and “discourses-in-action”— i.e. how they say or write this. 
They refer to Foucault’s definition of discourse as “practices that systematically form the objects of 
which they speak” (Foucault, 1972, p. 54), a definition that highlights the interaction between what 
is spoken and how it is spoken, and which was adopted for this study. By analysing the interplay 
between discursive practices and discourses-in-action, as Holstein and Gubrium (2008) suggest, it 
was possible to unravel which discourses were brought into practice as people constructed their 
programme design practice perspectives.

Following this approach, the analysis of the transcripts, documents and observation notes then 
concentrated on two questions: (1) What do decision-makers find important when making pro-
gramme decisions?  (2) Why do they find this important? Extracts from the data were identified that 
indicated answers to one or both of these questions, in the form of either what was said or written, 
or how it was said or written. The identified extracts are referred to as “considerations” in this paper. 
Subsequently, NVivo® was used to help cluster related considerations into themes.

The next steps consisted of explaining the themes and their interrelationships in order to identify 
the political, educational and societal discourses that were in action within the data, and gain the 
deep understanding of programme design that was sought in this project.

Section 4 explains how the research data suggested explaining programmes as complex systems. 
It also describes how the discourses that appeared to be “in action” in the data can be seen as the 
powers that steer programmes as complex systems.

4. A programme as a complex system
The research data provided a myriad of considerations regarding what people find important in 
making programme decisions and why they find this important, and there were obviously many 
more considerations that remained hidden during the research process. The full set of these spoken 
and unspoken considerations can be seen as making up programmes as complex systems, in the 
following way.
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There were three types of considerations in the data, which are summarised in Figure 1 and  
explained below.

(1) � The first type of considerations identified which aspects of education are seen as belonging to 
programmes and which are not. These considerations distinguish programme design practice 
from the wider practice of education in general and as such create a boundary around what is 
to be considered part of a programme as a complex system and what is part of the “outside 
world”. For example, “how to assess” was identified as a programme consideration, but “intro-
ducing a smoking ban on campus” was not. Such a boundary gives a programme a stable 
identity, i.e. it ensures that people have a common notion about the concept of a programme. 
Across the data, it was found that a programme was bounded by considerations in the follow-
ing six categories: (1) programme intentions, including purposes, goals and objectives; (2) pro-
gramme structure and teaching methods; (3) administration, resourcing and management; 
(4) student assessment; (5) programme evaluation; and (6) consultation and development 
processes. In each category, multiple sub-categories of more detailed decision-making topics 
were found.

(2) � The second type of considerations expressed who is considered to have roles and responsibili-
ties in programme decision-making. This type also creates a boundary around the concept of 
a programme in the sense that it captures whose voice is included in the programme and 
whose is not. It was found that it is not a single person who has a voice, but a complex con-
struct of people across the institution, particularly including managers at all levels, teachers, 
academic and student support people, and the Academic Board, which is the cross-institution-
al committee overseeing the assurance of academic quality. Programme documents were 
also found to be an important part of this construct. Hardly any evidence was found that stu-
dents or people outside the institution were assumed to have a role in programme design 
matters.

(3) � The third and final type of considerations was formed by the constituents that collaboratively 
make up a programme as a complex system: the actual programme deliberations and the 
rationale for these. These considerations were found in the data in six different forms, as sum-
marised in Figure 2. They are explained below. Each form is illustrated with a quote as a typical 
example from the data.

•  �Words and expressions that people use to articulate programme considerations and decisions.
For example, “[…] we would be looking at producing work-ready graduates out of the certificates 
and diplomas” (Institutional decision-maker). This example expresses the purpose of certificate
and diploma programmes. The words that are used simultaneously create a picture of a pro-
gramme as a production process, the product of which are work-ready graduates.

Figure 1. Three types of considerations as identified from the data.
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•  �Silences that remain unspoken or unwritten, but can be deduced from what is spoken or written
and from how this is spoken or written. For example, “Summative assessments may be con-
ducted in Te Reo Māori. Conditions and requirements may apply and these are documented in
the [Quality Management System] or programme regulations”. The silence in this clause from
the institution’s Academic Statute is that all assessments are normally conducted in English.

•  �Experiences that reflect personal life experiences from inside or outside the programme or the insti-
tution which people consider in making programme decisions. For example, “Something that influ-
enced me strongly was the attitude or our own daughter, and our son, and I learned quite a lot from
them about what young people’s needs are” (Institutional decision-maker). This personal experience 
contributed to decisions on student needs and how these needs can be met in the programme.

•  �Relationships between people and/or organisations that are found in people’s expressions of pro-
fessional, moral and political responsibilities to others, and in their assumed and assigned roles
and responsibilities in relation to programmes. An example is the following consideration of
political responsibility to the government: “It is important that [the students] can achieve the
course because the ministry require [sic] course completions and they monitor our completions
and that will get more so” (Manager).

•  �Relationships within models and systems that express how internal relationships of components 
within a model or system are used to inform decision-making. An example is the following
illustration of using relationships between course levels on the New Zealand Qualifications
Framework (NZQA, n.d.) to help define the sequence of courses in a programme: “I’d be hoping
that [programme developers] are picking [courses] like level 1 before level 2 before level 3 for
example, but it does not always work that way” (Institutional decision-maker).

•  �Other, more direct, considerations, which are not included in the above forms. For example, the
following is a direct consideration about resourcing of a programme: “If we are a business unit,
which I guess we are, we need to think business-wise, which is technology and infrastructure
change and we need to change with it” (Teacher).

Summarising, the constituents of a programme as a complex system can be seen as countless 
considerations, words and expressions, silences, experiences and relationships that are contributed 
by the people involved. The system is bounded by the inclusion of selected aspects of education only 
and of the voices of a particular group of people only.

The programme’s constituents connect, interact, organise and re-organise within people’s own 
thought processes, and through the interaction of the people involved. The organisation of the con-
stituents appeared most obvious in the groups of similar constituents found across participants and 

Figure 2. Six different forms of programme deliberations and their rationale that collaboratively 
make up the constituents of a programme as a complex system.
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documents and identified as themes in the data. For example, one theme consisted of similar words 
and expressions that collaboratively pictured a programme as a production process, the purpose of 
which is to produce graduates for the workforce. Another theme consisted of similar considerations 
regarding student entry into programmes, which indicated that everyone should be able to enrol in 
a programme, and that the institution should carry the consequences of the student’s enrolment 
and provide services to support students during their studies. Each theme demonstrates the redun-
dancy that is needed to allow the constituents of a complex programme system to work together 
and provide stability to the system. In all, 71 themes were identified from the data.

A complex programme system is open because of the involvement of people. It is people who 
contribute the constituents to the system, and their lives consist of more than just being involved 
with programmes: they interact with other people and with the world outside a programme through 
their everyday lives. They bring experiences from these interactions into the programme, and these 
experiences in their turn interact with the existing constituents of the system. An example of such 
an experience is the following:

All of our [teachers] come from private schools ‘cause that’s all that was available so we 
know what the training was like. We’ve tried to replicate that, plus more, because we’re 
a longer programme. We’ve worked really hard at making sure we ensure those higher 
standards. (Programme Coordinator)

This interaction between the multiple people involved and the “outside world” is continuous. It 
ensures that new constituents are continuously brought into the system. This implies that a pro-
gramme has no “overseer”, i.e. there are no people who could be identified as having full control 
over the design of a programme. More than that, there is no such thing as “the design of a pro-
gramme”. A programme is developing continuously, from the moment of its inception until it dies. 
This idea challenges the notion of distinct programme design and implementation stages, which has 
become accepted in Aotearoa/New Zealand post-compulsory education under the influence of  
national education policies introduced in the early 1990s (Govers, 2010). Instead, at any moment in 
time, a programme “is”. It has become what it is now as a result of the interactions of the constitu-
ents and it is “ever changing, ever stable, ever alive” (Doll, 2005, p. 55). A programme can therefore 
only be studied in the moment and from a certain perspective, which was referred to earlier as 
studying “patterns in the moment” (Smitherman, 2005). In this research project, the identified con-
siderations were generated at particular points in time and with particular people. If the same pro-
grammes were studied now and even with the same people, the findings would create a changed 
picture of the complex programme system.

It was noted earlier that 71 themes emerged from the data, which were explained as demonstrat-
ing the redundancy in the system. This redundancy went even further in that the themes appeared 
to be interconnected through discourses in society that were found to be “in-action” in the data. The 
themes were shaped by those discourses, and simultaneously, by being shaped, they also strength-
ened the influence of the discourses within the system. In this way, discourses in society act as 
power structures that steer complex programme systems in particular directions.

An example is the following. Market discourses have influenced education in Aotearoa/New 
Zealand since 1989 (Olssen, Codd, & O’Neill, 2004). In this research project, market discourses  
appeared to shape various themes in the data. Words which express programmes as a product 
manufactured by an institution and sold to students-as-customers created a theme that pictured a 
programme as a consumable product. The purpose of such a programme is to sell as many products 
as possible, and to do so, it is important that customers are satisfied. This perceived importance of 
customer satisfaction was also reflected in other themes, such as: the importance to meet customer 
needs; student support should involve meeting their needs and wants; and students should have a 
voice because they are paying customers. Additionally, a theme named “market considerations” 
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expressed the concern about how the institution could grow or at least retain its share of the student 
market.

Market discourses were chosen here as an example because they belong to a consistent range of 
discourses which “regard the community as founded upon economic relations” (Ball, 2006, p. 39), 
and can be summarised as neoliberal. They include, but are not limited to, human capital theory, 
agency theory, new public management, contractualism, managerialism, public choice theory, utili-
tarianism and above-mentioned market discourses (e.g. Boston, Martin, Pallot, & Walsh, 1996; Codd, 
2005; Harris, 2007; Olssen et al., 2004). Neoliberal discourses appeared to be the dominant influence 
in the findings. Of the 71 themes identified from the data, 40 could be explained as having been 
shaped by neoliberal discourses. Twelve themes could be understood through humanist, social 
change or communitarian discourses, while another 12 themes had the potential to shape alterna-
tive directions for the system, but they did not seem to have had sufficient power to do so, and were 
“gathered up in the path” of neoliberalism (Mason, 2008, p. 40). An example of the latter was found 
in themes that indicated decision-makers’ sense of responsibility to students. On the one hand, neo-
liberal discourses shaped themes that reflected responsibility to students in the role of customers, 
i.e. as people who (potentially) purchase the programme as a product. On the other, alternative 
discourses shaped themes which also explained a responsibility to students, but as fellow human 
beings who are seeking support in their development. The dominance of neoliberal discourses  
ensured that themes which expressed a responsibility to students-as-customers outnumbered the 
alternative perspectives. The dominance also silenced the alternatives through the adoption of mul-
ti-explanatory language, i.e. words or expressions that can have many and potentially widely differ-
ing meanings, but with which no one will disagree. After all, how many educators would disagree 
with the expectation that they have a responsibility to students? The adoption of multi-explanatory 
language and subsequent lack of debate about its meaning allow the dominant discourse to prevail. 
These findings resonate with Olssen’s observations on the development of lifelong learning dis-
courses, showing “how educational and economic practices mutually condition and adapt to each 
other” (Olssen, 2006, p. 213).

Finally, seven themes did not seem to have been shaped by discourses in society. Six of those 
consisted of the personal experiences of the people involved, and formed examples of how the pro-
gramme system interacted with people-as-systems. The seventh non-discourse-related theme 
demonstrated decision-makers’ concern for the survival of the programme and the institution, pos-
sibly because survival of the programme supports people’s own survival in earning a living. Likewise, 
survival of a programme seemed paramount in helping keep the institution alive. The latter strength-
ens the idea of a programme as an open complex, “living”, system, which needs to interact with its 
environment for its own survival, and by doing so, it not only helps shape the environment but also 
supports the survival of the environment (Stacey, Griffin, & Shaw, 2000), that is, in this case, the 
survival of the people and the institution.

5. Identifying spaces for innovation and change
At first sight, acknowledging an educational programme as a complex system can be so overwhelm-
ing compared to working with models in which the complexity is reduced and controlled that it 
seems to make the task of innovation and change even more daunting. However, if complexity is 
acknowledged, it provides insight into and opens up spaces for change which remain otherwise hid-
den. The idea of “spaces” aligns here with that of “enabling constraints”, which allow complex sys-
tems to “maintain a delicate balance between sufficient structure, to limit a pool of virtually limitless 
possibilities, and sufficient openness, to allow for flexible and varied responses” (Davis et al., 2008, 
p. 193).

Firstly, considering a programme as a complex system acknowledges that a programme is neces-
sarily inclusive of the perspectives of all people involved. It helps see the programme through the 
eyes of others and therefore value others as important and indispensable contributors to the pro-
gramme system. This insight provides a language and opens up a space for empowering dialogue 
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about the range of contributing perspectives, and how they will create possibilities for new directions 
to emerge in the system.

Secondly, embracing complexity helps understand that programmes not only need redundancy 
but also diversity. Diversity increases the number of possibilities in the system and allows the emer-
gence of alternatives needed by a programme in order to cope with crises. This helps ensure the 
programme’s survival and development in the long term. New ideas enter a programme system via 
people’s experiences and relationship with the environment. Therefore, increasing diversity in the 
system means diversifying people’s experiences and their relationships with the environment. From 
the complex programme system described in this paper, the following possible ways to realise this 
arise:

• � Enriching the experiences and professional relationships of all people involved through profes-
sional development. To increase diversity, this professional development needs to reach  
beyond reinforcement of the dominant—in this case, neoliberal—discourses;

• � Increasing the number of people involved. This will increase the number of experiences and  
relationships, and therefore the number of possibilities, but only if the new people do not bring 
more of the same, as this would only increase redundancy. For example, in a team of teachers 
who all have an industry background, this might mean bringing in new people with experience 
in secondary school teaching, or people who identify with other ethnicities, have a different first 
language, have different abilities, are of a different age or gender, have different personal life 
experiences, etc;

• � Involving students as programme decision-makers. This means development of programmes 
with instead of for students, using students’ experiences and relationships with the world to 
dramatically increase the possibilities for the system’s development. In addition to diversifica-
tion, this would also enable a programme to steer away from “planned enculturation”, which is 
promoted through outcomes-focused discourses, towards an emergent curriculum (Osberg & 
Biesta, 2008), where students can “explore the social and economic milieu and to construct 
personally meaningful understandings of the world and their place in it” (Ayers & Carlone, 2007, 
p. 477).

However, just diversifying the experiences and/or relationships in these three ways does not nec-
essarily diversify the system (Arnold, 1993). The new experiences and relationships must be inte-
grated in the programme system and the people who contribute them need to be acknowledged as 
equal contributors. Only then are the new experiences and relationships able to connect with all 
other constituents of the system allowing new possibilities to emerge (Davis et al., 2008). Secondly, 
the new experiences and relationships must be of sufficient scale and complexity for alternative  
directions to emerge (Mason, 2008). It is therefore important that professional development, bring-
ing in new people and involving students as programme decision-makers occur across all aspects of 
a programme and at all levels of programme decision-making within an organisation.

A space for educators to realise this diversification can be found in the autonomy of the people 
involved with the programme. In the research project, the relationships between the people involved 
appeared to be structured in alignment with agency theory (Boston et al., 1996): the government as 
principal has a “contract” or agreed relationship with the institution as agents, and subsequently the 
institution as principal has “contracts” or agreed relationships with departments and teachers as 
agents. It was however found that none of the constraints set by these “contracts” dictated who 
should be involved with a programme. The complex programme system had used the space that 
autonomy within the constraints provided to construct the group of people involved and define their 
roles and responsibilities. This implies that this same autonomy offers space to integrate new and 
diverse experiences and relationships into the system, by revising the group of people involved and 
redefining their roles and responsibilities.
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Other spaces to diversify the system are found in multi-explanatory themes or concepts. For ex-
ample, “we have a responsibility to students” and “assessments should be fair” have different 
meanings within different discourses. In the research project, the meanings of such themes were 
dominated by neoliberal discourses, but their mere existence and acceptance within the system cre-
ate space for dialogue about their various meanings. For example, in programme discussions, edu-
cators could ask: “You talk about assessments having to be fair; what does the word ‘fair’ mean to 
you?” The resulting discussion can act as a positive feedback loop (Davis et al., 2008) to strengthen 
alternative discourses. Other seeds of alternative discourses already found in the system can also be 
supported to blossom in this way, for example, by initiating and continuing conversations about the 
meanings of learning, knowledge and teaching.

Considering programmes as open complex systems implies giving up the illusion of predictability 
and control and accepting that the development of a programme is controlled by the dynamics of 
the system, and not by individuals or institutions. This implies that the outcomes of a programme 
system cannot be predicted. As a consequence, the outcomes of any two programmes taught at 
different institutions are not predictable and almost certainly differ, even if those programmes use 
the same programme documents, course materials and assessments. Education decision-makers 
who promote, e.g. collaborative development of programmes, often for purposes of resource effi-
ciency, ignore the dynamics of programme systems not shown in the documents, including the on-
going adaptation of the system after the programme documents have been completed. For example, 
educators reflect on their experiences in the programme and bring their reflections back into the 
system in the following year; or new teachers’ previous experiences or teachers’ interactions with 
new groups of students will change the courses they teach. As a consequence of these interactions, 
new possibilities continue to emerge, the programme continues to adapt and the outcomes of the 
programme continue to change.

It is important to note, however, that this does not imply that the outcomes of a programme can-
not be influenced. The research project has shown how discourses in society influence the direction 
of the programme. This influence can even create an illusion of predictability, as the following illus-
trates. Measurement of programme outcomes tends to occur through assessment, which measures 
the outcomes of student learning, and/or evaluation, which measures the effectiveness and effi-
ciency of the programme. Constituents concerning assessment and evaluation are however integral 
to a complex programme system. This means that they shape and are shaped by the same dis-
courses that direct the system as a whole. Therefore, they can act as a self-fulfilling prophecy, creat-
ing an illusion of predictability and controllability of the outcomes they are measuring.

Thus, the unpredictability of outcomes implies that educators must accept that the impact of their 
contributions to a programme is unavoidably uncertain, but that they do have the power to influ-
ence the direction of the system. This implies that the direction of influence—i.e. the discourses that 
shape the educational process—becomes more important than the focus on outcomes. Instead of 
being narrowed down by prescribed outcomes and frenetic efforts to monitor and control these 
outcomes, programmes require no more than decisions on the directions of influence. To do so, it is 
important to be continuously reminded that a programme is an instrument for education. Education 
“directs the kind of learning that takes place”; it “purposely shapes the subjectivity of those being 
educated” (Osberg & Biesta, 2008, p. 314). Hence, deciding on the “right” direction of influence is an 
enormous responsibility for educators and education organisations.

Unfortunately, complexity theory is unable to provide guidance in this matter. Complexity theory 
does not concern itself with what ought to be, and therefore ethics and values are inherently absent 
in complexity theory (Fenwick, 2009; Morrison, 2008). Instead, ethics and values are located in the 
discourses that steer the direction of a complex programme system. In the research project, neolib-
eral discourses appeared dominant, but that would not necessarily be the case for programme sys-
tems in other contexts.
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So where does this leave responsibility? Considering a programme as a complex system does not 
imply that certain discourses are right and others are wrong. However, it does imply that a too nar-
row development in the direction of one particular type of discourse—in this project they were neo-
liberal discourses—endangers the survival of a programme. This paper has explored spaces that 
allow influencing away from the dominant discourses to increase the possibilities for a programme’s 
survival and continued development. To do this, diversification is needed to help shape programmes 
that are inclusive of others and of alternative ways of thinking. But this does not take away the re-
sponsibility of the people involved. As educators, we are subject to the discourses in our society, and 
we have a choice to either follow or resist them. If we refrain from making this choice, we will be 
absorbed into and continue to reinforce the mainstream discourses. This leaves us with the ultimate 
space for change: our personal and collective responsibilities to debate and decide which discourses 
to follow. This means that we have a responsibility to think critically about the discourses we choose 
to follow and to be mindful of the possible consequences of our considerations, experiences, rela-
tionships and of the words, expressions, models and systems we use, so we can un-silence the si-
lences and contribute to the sustained development of our programmes and of education for all 
people.
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Social–emotional competencies among teachers: 
An examination of interrelationships
Meirav Hen1* and Marina Goroshit1,2

Abstract: Teachers’ social–emotional competence is crucial for promoting a positive 
learning environment to the students. However, the research on teachers’ social–
emotional abilities is very limited. This study examined the relationship between 
emotional abilities and self-efficacies and empathy among teachers, hypothesizing 
that teachers’ self-efficacy belief mediates the relationship between the other two 
variables. We found a strong positive association between the three social–emo-
tional competencies, and direct and indirect (via teachers’ self-efficacy) effects of 
emotional self-efficacy on empathy. These results suggest that teachers’ belief in 
the ability to regulate their emotions contributes to teachers’ empathy in both ways.

Subjects: Emotional Development; Teacher Education & Training; Teacher Training

Keywords: emotional self-efficacy; teacher’s self-efficacy; empathy

1. Introduction
In the last decade, research suggest that socially and emotionally competent teachers set the tone 
for strong and supportive relationships between teachers and students (Jennings & Greenberg, 
2009). These relationships are fundamental for the healthy development of students in schools and 
are positively associated with students’ academic performance, achievements, social functioning, 
school engagement, and learning motivation, and negatively associated with behavioral problems 
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PUBLIC INTEREST STATEMENT
Caring teachers set the tone for strong and 
supportive relationship between teachers and stu-
dents. These relationships are fundamental for the 
healthy development of students in schools and 
are positively associated with students’ academic 
performance, achievements, social functioning, 
school engagement, and learning motivation. In-
terestingly, behavioral problems and dropping from 
school are often negatively associated with teach-
ers who care. The aim of this study was to examine 
how teachers self-beliefs in their emotional and 
teaching abilities will contribute to their empathy 
toward their students. Findings of this research 
indicated that when teachers feel confident about 
their emotional and teaching abilities, they tend to 
be more caring toward their students. These find-
ings support the notion that in order to enhance 
teachers’ empathy and contribute to the student–
teacher relationship, teachers’ positive self-beliefs 
must be in the focus of teachers’ training.
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and dropping from school (Baker, Grant, & Morlock, 2008; Bernstein-Yamashiro & Noam, 2013; 
Murray & Zvoch, 2011; Spilt, Koomen, & Thijs, 2011). Jennings (2011) argued that social–emotional 
competence provides the necessary skill base and dispositions that help teachers to form supportive 
relationships with their students, effectively manage their classrooms, and successfully implement 
social and emotional learning. Elias (2009) argued that to be a social–emotional competent teacher 
means not only to have the skill, but also to be aware and manage oneself and to be aware and 
manage the relationships with others. He believed that teachers who feel confident about their 
emotional skills will better recognize and understand students’ emotions and their place in the stu-
dents’ behavior (Elias, 2009). Further, these teachers can more effectively respond to the students’ 
needs and instill trust and respect (Jennings & Greenberg, 2009). Other studies that examined spe-
cific social–emotional competencies in teachers indicated that both the feelings of self-efficacy and 
empathy were positively related to the teacher’s positive attitudes toward special education stu-
dents (Hen, 2010), students with disabilities (Barr, 2013), culturally diverse students (McAllister & 
Irvine, 2002), students with behavioral difficulties (Yoon, 2002), and other students with special edu-
cational needs (Stojiljković, Djigić, & Zlatković, 2012).

While there is a fair amount of literature discussing the importance of teachers’ social–emotional 
competencies (Elias, 2009; Jennings, 2011) and some research concerning the contributions of these 
competencies to teachers’ overall practice (Murray & Zvoch, 2011; Spilt et al., 2011), the literature 
that examines the interrelation between these social–emotional competencies is scarce (Goroshit & 
Hen, 2014a). It is clear that teachers’ empathy contributes their ability to meet students’ overall 
educational needs, and boost students’ confidence in the school climate (Cooper, 2004). However, 
what are the social–emotional competencies that are involved in the enhancement of teachers’ 
empathy? And how do they relate to each other? The focus of this study was to add to this line of 
literature by examining the interrelation between teachers’ emotional and teaching self-efficacies, 
and teachers’ empathy.

1.1. Teacher’s empathy
Baron-Cohen (2003) defined empathy as the drive to identify another person’s emotions and 
thoughts, and respond to these with an appropriate emotion. This drive, he believes, provides a way 
to make sense of, and predict another person’s behavior. Lam, Kolomitro, and Alamparambil (2011) 
argued that empathy is an individual capacity to understand the behavior of others, to experience 
their feelings, and to express that understanding to them. It is a complex, multi-dimensional con-
cept that has moral, cognitive, emotive, and behavioral components (Mercer & Reynolds, 2002). 
Empathy has been conceptualized in many different ways (Stojiljković et al., 2012).

Cooper (2010) argued that teacher empathy is a required teaching skill that promotes a positive 
learning environment to students. Tettegah and Anderson (2007) defined teachers’ empathy as the 
ability to express concern and take the perspective of a student. Such teachers serve as a model of 
morality for their pupils, by engaging them in positive interaction. Cooper (2004) found that em-
pathic teachers contribute to children’s self-efficacy and to their motivation to learn. Empathic 
teachers were also shown to strengthen their pupils’ sense of belonging to their schools, and their 
relationships with teachers and peers (Schutz & DeCuir, 2002). Empathic teachers possess high mor-
al standards, successfully communicate with their students both emotionally and mentally, and 
encourage them to create similar relationships with others (Jennings & Greenberg, 2009). Although 
research supports the view that supportive learning environments, including empathic and support-
ive teacher practices, are conducive to student learning and achievement, teacher empathy is often 
overlooked, and it is unclear how it can be enhanced (Arghode, Yalvac, & Liew, 2013).Several studies 
suggested that teachers’ self-efficacy beliefs contribute to their practice and performance and 
therefore may contribute to their relationship with students and their empathy (Stephanou, Gkavras, 
& Doulkeridou, 2013). Goroshit and Hen (2014a) found that while gender, years of experience, and 
an academic degree did not predict empathy among teachers, emotional self-efficacy was a strong 
predictor. Further, Goroshit and Hen (2014b) found that both emotional and teachers’ self-efficacies 
contribute to empathy in teachers, but the contribution of teaching self-efficacy was larger. This 
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Inquiry into the teaching and learning practice: An 
ontological-epistemological discourse
Ahmad Samarji1* and Neil Hooley1

Abstract: Tertiary education has been actively moving over the last two decades 
from the lecturer-centred to the student-centred approach, focusing more on “what 
the student does” rather than on “what the student is” or “what the teacher is”. We, 
as academics, teacher educators, and teachers, do attend many workshops and 
seminars promoting student-centred learning. However, the question that arises 
is “are we prepared to truly develop from the conventional lecture-based learning, 
which is hard to eliminate, to the innovative student-centred learning, which may be 
hard to accept, adopt, and sustain?” The way we plan, organise and deliver knowl-
edge might be mostly epistemological. However, there exists an ontological stance 
on how we perceive knowledge and on our belief—informed opinions—of “the most 
effective pedagogy” in organising and emphasising such knowledge. This paper will 
present a personal reflective study on the ontological–epistemological discourse 
that a novice academic experienced in first accepting the idea of a student-centred 
learning approach, implementing such strategy and in reflecting back on this experi-
ence. This study promotes a rethinking of our teaching and learning practice as 
an ontological and epistemological form of inquiry and generates insights which 
may be further extended and researched. This paper finally offers a reread of the 

*Corresponding author: Ahmad Samarji, Department of Education, Lebanese American University, Beirut, Lebanon 
E-mail: ahmad.samarji@lau.edu.lb
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reflective practice. Samarji’s paper is one of the 
several papers developed by academics at the 
College of Education (Victoria University) which 
inquires into teachers’ educational growth and 
professional development through the Praxis 
Inquiry Model. The model prompts teachers to 
think and rethink their teaching practice and 
respond to contemporary issues of importance 
and relevance to teaching and learning.

PUBLIC INTEREST STATEMENT
This paper offers a critical analysis into developing 
professional practice in general and the practice 
of teachers in particular. The paper argues that 
professional development and growth require 
a thorough conversation between our internal 
beliefs, perceptions and attitudes (ontology) and 
our behaviours, acquired knowledge, experience 
and practices (epistemology). When exposed 
to situations where they actively engage in 
efficient methods and practices, professionals 
(e.g. teachers) consciously and subconsciously 
start rethinking their initial beliefs and attitudes 
towards their everyday practice and start changing 
them in a manner which reflects the conversation 
across an internal lens and an external one. 
Inquiry into such conversation can provide insights 
into why people respond differently to training 
or professional development sessions. Even 
participants (e.g. teachers) who seem to resist 
change (e.g. student-centred approach) can be 
markers to trainers to rethink ways that prompt 
a more successful conversation (O-E Discourse) 
between participants’ ontological lens and 
epistemological experiences.
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Experiential Learning Cycle of the Praxis Inquiry, a model established and adopted 
by the College of Education, Victoria University, Melbourne.

Subjects: Education Studies; Educational Research; Higher Education; Philosophy of  
Education

Keywords: teaching and learning practice; Praxis Inquiry; student-centred learning;  
epistemology; ontology; ontological–epistemological discourse; self-determined learning

1. Introduction
Tertiary education has been actively moving over the last two decades from the lecturer-centred 
teaching and learning strategy to the student-centred teaching and learning approach, focusing 
more on “what the student does” rather than on “what the student is” or “what the teacher is” 
(Biggs & Tang, 2007). There has been a global awareness within academia on the necessity of devel-
oping the lecture-mode teaching and learning settings within universities to a more active, engaging 
and mutual students–lecturer–university relationship. Hence, many universities have been running 
professional development programmes, seminars and workshops for academics in an attempt to 
promote students’ active engagement in both lectures and tutorials. However, the adoption of stu-
dent-centred teaching and learning practices is not as easy and feasible in universities as it may be 
in schools for a number of reasons, the least being the lengthy content that a lecturer needs to cover 
within a short period of time.

Victoria University, Melbourne Australia, organises a Graduate Certificate for Tertiary Education 
(GCTE) as part of the professional development required for novice academics and for a number of 
academics seeking promotion. One of the main focuses of the GCTE is to promote student-centred 
teaching and learning practices both in lectures and tutorials. The underpinning theme of the GCTE 
is the “Praxis Inquiry” (Burridge, Carpenter, Cherednichenko, & Kruger, 2010), a model developed 
and adopted by the School of Education at Victoria University. Academics enrolled in the programme 
experience Praxis Inquiry when they develop their current practice through experiencing a cyclic 
process which starts by describing practice, explaining practice, theorising practice and finally 
changing practice.

This paper presents a critical personal reflective study of the challenges a novice academic, who 
was enrolled in the GCTE, experienced in changing his practice from the “conventional steady lectur-
er-based mode” to the more “engaging student-centred mode”. This study offers a deep philosophi-
cal analysis of the ontological–epistemological phases that this novice academic passed through as 
he inquired into his practice and finally developed it. By doing so, this paper offers a philosophical 
reread of each of the phases of Experiential Learning Cycle of the Praxis Inquiry and proposes a 
philosophical framework which may be generalised to other professional development 
programmes.

2. Informing literature
The debate about what is ontological and what is epistemological was, is and will continue to be a 
deep philosophical one. Which notion precedes is a question similar to the question “which came 
first: the hen or the egg”? Before this paper approaches such a debate and articulates a stance from, 
it is beneficial to explore ontology and epistemology each as a term, concept and perception.

2.1. Ontology
In simple terms, ontology is the philosophical inquiry into “reality, nature of existence, or being” 
(Mills, Durepos, & Wiebe, 2009, p. 630). Ontology also focuses on the lenses “through which we see 
and experience the world” (Allison & Pomeroy, 2000, p. 92). Human perception is a reflection of an 
“ontological level of reality, which manifests its categorical novelty in the emergence of meaning” 
(Albertazzi, 2010, p. 199). Chappell (1997) in his read and analysis of Descartes’ Ontology adopts 
common nouns such as “being”, “entity” and “item” in referring to the being of things and to the 
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ontological categories of items. Hence, ontology deals with existence and being and with “what can 
be rationally understood”—even partially, in relation to such existence and being (Poli, 2010, p. 1). 
Ontological discussions are often problematic, where debates arise around ontological issues be-
tween the physical and concrete visible “being”, the invisible “being” to the perceived “being” or 
“reality” and the relativity of such perceptions to each individual, society and culture (Mills et al., 
2009). Along with these debates, philosophical inquiries are set about “what is ontic?; that is, what 
is really real” (Mills et al., 2009, p. 629).

This paper will adopt a working definition of ontology as being the inquiry about the being and 
identity of a practitioner (e.g. teacher, educator and lecturer) and all the perceptions formed around 
such being and identity.

2.2. Epistemology
Epistemology is the philosophical questioning of knowledge, the assumptions upon which it is based 
and therefore questioning what we “do know” and “can know” (Allison, 2000, p. 13). Epistemology 
has moved beyond the “static environment” of “individual knowledge and its acquisition” to inquire 
“information change, its flow among groups and its place within interaction” (Girard, Roy, & Marion, 
2011, p. 1). Epistemological inquiries focus on—but is not limited to—“the concept of knowledge, 
evidence, reasons for believing, justification, probability, what one ought to believe, and any other 
concepts that can only be understood through one or more of the above” (Fumerton, 2009, p. 1). 
Similar to ontology, this field of philosophy incorporates “epistemic” questions; that is, what is valid 
knowledge? (Fumerton, 2009, p. 1).

This paper will adopt a working definition of epistemology as being the inquiry about the concept 
of knowledge which constitutes best practice for a practitioner (e.g. teacher, educator and 
lecturer).

2.3. Ontology vs. epistemology
In his reconstruction of social theory, Giddens heavily emphasises the members of a society or com-
munity as ontological individuals and agents who “reflexively produce and reproduce their social 
life” (1979). He argues that the conceptualisation of individuals as knowledgeable agents and the 
understanding of their everyday activities—an epistemological standpoint—form the basis of the 
ontological security: “a belief in the reliability and durability of social life” (Tucker, 1998, p. 76). In his 
distinction between front- and back-stage behaviour when discussing ontological security, Giddens 
argues that “the back-stage is a place where self-conceptions can be repaired, and people can en-
gage in criticism of and resistance to front-stage demands and conventions” (1987, p. 62).

Epistemology, as a stance, an interpretation and application, lies in the basis of Dewey’s argu-
ments about truths and inquiry. Dewey believes that truth does not lie “in its correspondence to 
something wholly outside experience” (Tiles, 1990, p. 104), but rather exists in an “experienced rela-
tion among the things of experience” (Dewey, “Middle works”, p. 126). In other words, Dewey argues 
that truth of something or about someone does not exist in the ontology of this something/some-
one, but rather in our epistemological experiences with this something/someone.

It would be a great gain for logic and epistemology if we were always to translate the noun 
“truth” back into the adjective “true”, and this back into the adverb “truly”; at least, if we 
were to do so until we have familiarized ourselves thoroughly with the fact that “truth” is 
an abstract noun, summarizing a quality presented by specific affairs in their own specific 
contents. (Dewey, “Middle works”, p. 118)

Dewey approached ontology from an epistemological stance, arguing that our ontological percep-
tions of the past or future are formed from a present experience which stands for something that is 
not present: past or future (Tiles, 1990). Both Dewey and Giddens believed in one or the other in the 
interdependency of epistemology and ontology and broadly in an epistemological–ontological 
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continuum. However, Dewey gave more weight to epistemological stances in such interdependent 
continuous relation, whereas Giddens gave more weight to ontology in this respect. Similarly, a 
number of scholars argued for the coexistence between knowing (epistemology) and being (ontol-
ogy) (Polanyi, 1969; Thomson, 2001). This coexistence will be further explored in this article as an 
ontological–epistemological “discourse”, where discourse in such context is referred to as a “conver-
sation” and a “process of reasoning” (Mills et al., 2009, p. 304) across ontological choices and epis-
temological inquiries to better understand teaching and learning.

Despite the stance of this paper in adopting the coexistence between ontology and epistemology, 
separation between the two concepts is necessary—yet complex—in order to categorise certain 
inquiries as mainly rooted within ontological choices versus others which demand epistemological 
decisions. To facilitate this uneasy and unholy separation, this paper will employ the lens of social 
psychology to assist in classifying what is ontological versus epistemological in data analysis and 
the discussion that follows.

In social psychology, thinking takes place on two levels: “intuitive” and “deliberate” (Kruglanski & 
Gigerenzer, 2011). Hence, thinking occurs both at an unconscious and automatic level and at a con-
scious and deliberate level (Myers, 2010). Nobel laureate psychologist Kahneman (2011) argues that 
humans do thinking, both fast and slow. Hence, this paper will consider the intuitive, unconscious 
and slow thinking as “ontological”. On the other hand, the deliberate, conscious and fast thinking 
which is directly influenced by the knowledge transactions displayed will be classified as “epistemo-
logical”. For example, the pre-informed opinions and perceptions of a teacher about what consti-
tutes good practice will be classified as “ontological”. However, the response of a teacher to a certain 
situation, problem and/or inquiry will be classified as “epistemological”.

3. Challenges for change
This paper will refer to the learning cycle that the leading author (LA) experienced as part of the 
professional development programme he enrolled in and completed. At the beginning of March, 
2010, the LA started his career as a novice academic at Victoria University (VU). Four months later, 
an opportunity to enrol in the GCTE program emerged. The LA voluntarily chose to enrol in this pro-
gramme as he believed that it was a critical opportunity in his professional development as a novice 
academic. One of the major focuses of the GCTE was improving and developing the current teaching 
and learning practice of academics enrolled in the programme. Such improvement was informed by 
the Experiential Learning Cycle of the Praxis Inquiry (Figure 1).

The GCTE course comprised 8 units of study, underpinned by the Praxis Inquiry notion:

•  �Learning Matters at Victoria University (AET4100)

•  �Negotiating Learning (AET4101)

•  �Learning and Diversity (AET4102)

•  �Student Assessment (AET4103)

Figure 1. Experiential learning cycle of the Praxis Inquiry Model (Burridge et al., 2010, p. 23).

Practice Described

Practice Explained

Practice theorised

Practice changed
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• � Designing for Learning (AET4104)

• � Managing Learning (AET4105)

• � Improving Practice (AET4106)

• � Teaching Portfolio (AET4107)

Throughout these units, the various phases of the Praxis Inquiry Learning Cycle were critically re-
flected upon. The LA annotated the concerns, challenges and conceptions he had in his inquiry for 
professional development in each of the eight units which comprised the GCTE. Those annotations 
were then analysed in order to identify the stance of the LA during each phase of the Praxis Inquiry 
Learning Cycle:

Practice described: Units AET4100 and AET4102 required the LA to describe his current teaching 
and learning practice in a critical self-reflective manner. At the time, the LA’s practice was mainly 
focused on him as being the instructor whilst encouraging questions and catering for limited group 
work activities for two main reasons: the lengthiness of the content and the fear of losing manage-
ment of the classroom with too many group work tasks.

Practice explained: Units AET4101 and AET4103 required the LA to explain his current practice in 
terms of other practices and experiences. During this phase, the LA experienced being both an ob-
server of others’ practices and an observee, where colleagues enrolled in the GCTE observed the LA 
at more than one occasion whilst delivering his unit. The LA observed and experienced the pro-
gramme coordinator of the GCTE running a number of activities based on the Jigsaw Approach. The 
theme underpinning this approach was to promote student-centred teaching and learning practic-
es. The LA was impressed with the effectiveness of the Jigsaw Approach but felt uneasy and anxious 
in adopting it, given his concerns about losing the discipline in the classroom and being unable to 
cover the planned content during the planned duration.

Over the course of the GCTE, the LA experienced the programme coordinator facilitating addi-
tional activities and workshops using the Jigsaw Activity. Subsequent to such exposure to a number 
of situations where teaching and learning was facilitated using a student-centred approach, the LA 
became more convinced than ever on the success and effectiveness of the student-centred ap-
proach for a number of reasons. First, the LA, himself, made the most out of the activities that were 
run via the Jigsaw Approach. His learning was optimised by peer discussion, learning and teaching 
and by the ownership he experienced, especially when he was required to explain what he mastered 
to members of other groups. Second, the LA noticed that the programme coordinator was in full 
control of the classroom and of the teaching and learning taking place whilst facilitating, coaching 
and guiding, rather than instructing. By doing so, she (the programme coordinator) gained the re-
spect and admiration of all academics enrolled in the GCTE. Third, the peer learning, discussion and 
teaching that were taking place saved a lot of time which would have been wasted on the teacher 
ensuring that each student understood the activity and gained the competency planned within such 
activity.

Practice theorised: Subsequent to his experiences with the Jigsaw-designed activities, the LA 
started a deep rethinking and reconsideration of his current practice. Such rethinking mainly took 
place over units AET4104 and AET4105. The LA began generalising a number of conceptions towards 
improving and developing such practice. The LA now believes that student-centred learning is nei-
ther a threat to the teacher’s competencies and management of the teaching and learning process 
nor a waste of time. On the contrary, it is a reflection of the confidence and capability of the teacher 
in promoting effective teaching and learning practices.

Practice changed: Following rethinking and theorising his teaching and learning practice, the LA 
started changing his practice unit AET 4106: Improving Practice. He started adopting the Jigsaw 
Approach in the delivery of a number of topics in his classroom. He adopted group work in mainly 
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every session he delivered following some modelling. By doing so, the students who did not under-
stand the aimed concept from the modelling had a second, third and fourth chance to acquire the 
concept through peer learning, peer discussion and through the extra support the LA was providing 
to each group as he was facilitating the lesson and circulating from one group to the other. The LA 
became more confident in the effectiveness of his teaching and learning practice and received im-
pressive feedback from his students, colleagues and seniors.

The final unit of the GCTE was AET4107: Teaching Portfolio, where each student in the programme 
created a portfolio of his/her overall Praxis Inquiry journey throughout units AET4101–AET4106. 
These portfolios were discussed and evaluated by the unit coordinator, the teaching staff of the 
programme and the enrolled students. Figure 2 demonstrates the Praxis Inquiry Journey throughout 
the eight units of the programme.

4. A deep philosophical analysis of the Praxis Inquiry
This paper, based on the arguments of many scholars, adopts the position of continuum between being 
and knowing: ontology and epistemology. In many instances, situations and examples, it might be hard 
to tell whether a perception, conception, action and/or reaction is ontological or epistemological, as it 
might be both. However, for the purposes of the analysis, this paper will assume a conception to be 
mainly ontological as long as it lies between the individual and himself/herself, i.e. the individual is talk-
ing to himself/herself. Once, the individual shares, applies and/or communicates such a conception, the 
process then becomes mainly epistemological. By adopting this assumption, this paper rethinks the 
phases of the Praxis Inquiry which the LA experienced from an ontological–epistemological stance.

The phase of “practice described” seems to be a call for ontological response, where the LA re-
flects upon his current practice—at the time—and reveals perceptions, feelings and conceptions 
mainly related to his “being”: How he perceived the image of the lecturer as being the instructor? 
How he believed students’ learning was mainly his responsibility? How he feared that student-cen-
tred approaches might pose a risk of losing his management of the classroom and of wasting time 
required to cover the planned content?

The phase of “practice explained” seems to call for an epistemological inquiry, where the LA expe-
rienced situations where knowledge is organised and applied in a certain context: organising the 
Jigsaw activity, implementing it with all peer learning, discussions and teachings which accompa-
nies such implementation, etc.

The phase of “practice theorised” seems to demand ontological choices, where the LA thinks to 
himself: rethinks his current practice, reconsiders the pedagogies applied and rethinks his concerns. 

Figure 2. The Praxis Inquiry journey throughout the GCTE.
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Finally, the phase of “practice changed” seems to call for epistemological responses, where the LA 
applies the rethought stances and conceptions within a new context. Hence, the Experiential 
Learning Cycle of the Praxis Inquiry develops in the following model (Figure 3).

The Experiential Learning Cycle of the Praxis Inquiry has been recently further explained and de-
veloped to incorporate two phases on top of the existing four phases (Arnold, Edward, Hooley, & 
Williams, 2012). The first is Practice Imagined and it precedes Practice Described. The second is 
Practice Re-imagined. Figure 4 presents the further developed Praxis Inquiry Cycle.

Whilst this paper will only consider the initial four phases of the Praxis Inquiry Cycle, the categori-
sation of both the Practice Described and Practice Theorised phases as being mainly ontological 
acknowledges Arnold et al’s. preceding phases: Practice Imagined and Practice Re-imagined (2012). 
Practice Described is viewed in this paper as a phase where all the feelings, imaginations and per-
ceptions integrate whilst individuals attempt to describe their practice. Likewise, Practice Theorised 
is considered mainly ontological as it incorporates the re-imagination and retheorising of percep-
tions following explaining the practice, Practice Explained Phase.

5. The missing link: back to the ontological–epistemological continuum
The philosophical analysis of the Praxis Inquiry provides philosophical projections for each phase of this 
inquiry. However, a scrutiny of such analysis suggests that there is a missing link somewhere between 
the phases of Practice Described (initial ontological stance) and Practice Explained (experienced—yet, 
still initial—epistemological stance), on the one hand, and the Practice Theorised (new ontological 
stance) and Practice Changed (new epistemological stance), on the other. Referring back to the litera-
ture and to the big idea of the ontological–epistemological continuum provides this missing link.

Figure 3. Ontological–epistemological development of the experiential learning cycle of the Praxis 
Inquiry Model.

Practice Described:
Ontological

Practice Explained:
Epistemological

Practice Theorised:
Ontological

Practice Changed:
Epistemological

Figure 4. Praxis Inquiry cycle (Arnold et al., 2012).

Professional practice

Imagined

Changed Described

Theorised Explained

Re-imagined
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Following the initial ontological (Practice Described) and epistemological (Practice Explained) 
stances, there is a deep and thorough ontological–epistemological discourse (O-E Discourse) taking 
place. This discourse is what shifts Practice Explained to Practice Theorised by reconceptualising the 
initial ontological stance (Practice Described) into a new ontological position (Practice Theorised). 
This discourse continues between the new reconceptualised ontological stance, following theorising 
the practice, and the initial epistemological stance (Practice Explained). The result of this discourse 
is recontextualising the initial epistemological stance into a new epistemological position. This is 
because the way the LA applied the knowledge in his classroom after rethinking his practice—al-
though inspired by his observations during the practice explained phase—is personalised and reflec-
tive of his identity and different from the way the GCTE program coordinator applied knowledge.

Likewise, an O-E Discourse shifts the recontexualised epistemological stance into a default or ini-
tial ontological stance (Practice Described) and the cycle starts all over again as the LA moves on 
with his practice, experiences and professional development. By identifying the missing link, the 
phases of the Praxis Inquiry develop into the following model (Figure 5).

6. Implications of OED for teacher education
Participation by the LA in the GCTE is offered as an example of how immersion in challenging prac-
tice can result in new ideas and understandings being formulated. The implication for professional 
learning generally and for teacher education in particular is that practice that is orthodox and con-
formist does not necessarily challenge ideas and understanding and does not necessarily generate 
new practices for change and improvement. Unlike conservative approaches, practices that require 
tacit and/or explicit integration of ontological and epistemological processes will involve negotiation 
of interesting and often unorthodox problems and dilemmas for both students and teachers and for 
which answers are unknown or at least problematic. For teacher education, project teams could 
negotiate investigation of a range of serious educational problems in schools and set about propos-
ing a range of solutions without prejudice. If it is considered by the project team that ontologically 
all humans want to learn and that central to all learning is the “social act” (Mead), then epistemo-
logically, a range of activities will be conducted and investigated in relation to language use and the 
construction of meaning. Discussion amongst learners (students and teachers) as projects unfold 

Figure 5. The developed O-E discourse model of Praxis Inquiry.

O-E Discource

O-E Discourse

O- E Discourse

O-E Discourse

Practice Described (Ontological)

Practice Theorised (Ontological) Practice Explained (Epistemological)

Practice Changed (Epistemological)
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and problems are confronted and resolved will therefore be essentially ontological–epistemological 
in character, as distinct from more conservative approaches that are teacher directed and rely on 
predetermined knowledge being transmitted. Conceptualising teaching and teacher education as 
requiring democratic and informal ontological–epistemological discourses around negotiated pro-
jects of student and teacher interest conjures up classrooms that are fundamentally different to 
traditional formats. Teaching strategies for schools and for teacher education that focus on praxis 
inquiry structures, for instance, will often need to be primarily “site-based” in schools so that prob-
lems and issues can be discussed immediately, changes made and impacts observed in continuing 
cycles of professional practice. This is a challenge for teacher education in ensuring that practice and 
theorising of practice occurs “on the spot” and that the theorising of and reflection on practice alerts 
practitioners to discourses of ontology and epistemology as they take place.

7. Conclusion
The OED that the LA experienced through each of the phases of the Praxis Inquiry Model as he at-
tempted to describe, explain, theorise and retheorise, and develop his professional practice as a 
teacher educator and academic was significant. The ontological fear of the perceived inversely pro-
portional relationship between managing learning and students’ ownership in the teaching and 
learning process was epistemologically neutralised through exposure to settings where students 
enjoyed a great deal of ownership of the education process, whilst the teacher was equally enjoying 
a professionally managed and facilitated teaching and learning process. The LA has since been more 
convinced and confident—ontologically—and more capable and equipped—epistemologically—in 
facilitating teaching and learning practices that are student centred and which grant students’ own-
ership in the teaching and learning process.

This paper offers a reread and rethink of the phases of the Praxis Inquiry Model (Figure 1) by pro-
jecting a philosophical framework. Such framework developed the Praxis Inquiry Learning Cycle to a 
model which rethinks such a cycle from ontological and epistemological perspectives (Figure 3). The 
model further develops (Figure 5) subsequently in devising the ontological–epistemological dis-
course, a process which offers an explanation of the reconceptualisation and recontextualisation of 
stances which take place throughout the various phases of the Praxis Inquiry.

This paper offers a lens for viewing professional development and personal sustainable growth as 
functions of OEDs. The OED might seem a pure philosophical projection on the Praxis Inquiry Cycle. 
However, the OED can be viewed as a mechanism which supports sustainable and lifelong learning 
growth and development on professional, social and personal levels. The OED can also be employed 
as a diagnostic device to find solutions to workplace challenges such as: Why do certain practition-
ers professionally develop whilst others are resistant to such development/change? Why do the 
outcomes for members of the one group who have experienced same/similar settings of a Praxis 
Inquiry Experiential Learning Cycle vary?

Answers to these questions and many others can be approached through inquiring into the OEDs 
taking place across the phases of the Praxis Inquiry Cycle: whether the OED during any of the four 
phases was incomplete or interrupted and hence the learning cycle was retarded. The OED can re-
main incomplete due to ontological reasons (e.g. the individual was not yet prepared to rethink or 
re-imagine her/his practice), epistemological ones (e.g. the knowledge, experience, models and ex-
amples displayed were not convincing) or a combination of both. Hence, approaching Praxis Inquiry 
from an OED can assist mentors and facilitators identify what extra support might be needed to help 
academics, teachers, pre-service teachers and practitioners, in general, in continually thinking, re-
thinking and developing their everyday practice.

The findings of this paper are limited to a personal reflective study. However, the generated impli-
cations support further research to inquire into the Praxis Inquiry Learning Cycle of a group of par-
ticipants. The position that this paper reached (OED) strongly connects to and promotes further 
investigation into Dewey’s notion of continuum.
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Assessing a multi-component math intervention 
within a cognitive-behavioral framework on the 
word problem-solving responses of a diverse group 
of third graders
Sheri Kingsdorf1* and Jennifer Krawec2

Abstract: In third grade the focus on math word problems becomes prominent. In 
the limited third grade research, teacher-mediated explicit instruction with multiple 
exemplars, teaching students to use visual representations, and the incorpora-
tion of self-strategies, have proven effective. For these practices to reach their full 
potential though, their content must be relevant and provide for growth to ma-
ture mathematical concepts. Based on these conclusions, additional research was 
needed. Therefore, the focus of this study was to evaluate the effectiveness of a 
multi-component word problem-solving intervention with explicit instruction strate-
gies, multiple exemplars, the teaching of student-generated visual representations, 
incorporation of a self-monitoring checklist, and Common Core State Standards’ 
appropriate curriculum. Within a multiple baseline across behaviors design, the 
study evaluated the paraphrasing, visualizing, and computing word problem-solv-
ing responses of 10 third graders identified as learning disabilities, at-risk, and/or 
ESOL. The study revealed that all students made gains in some behaviors related to 
problem solving. Results are discussed in relation to a cognitive-behavioral frame-
work and individual student characteristics, including discussions of limitations and 
educational significance.
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Learners (ELL). She hopes to further investigate 
the cognitive-behavioral framework introduced 
in this study within other academic subjects; 
additionally studying the role that Skinner’s Verbal 
Behavior plays in the cognitive and behavioral 
processes associated with problem solving and 
comprehension.

PUBLIC INTEREST STATEMENT
Even for some adults, solving math word problems 
can be daunting. This history of struggle with 
word problems often begins in third grade, when 
they are first introduced into the curriculum. 
Unfortunately, the intimidation that surrounds this 
tough academic task can result in even teachers 
finding themselves without the necessary skills to 
address student learning in this area. Therefore, 
the aim of this study was to investigate a model 
of teaching math word problems to third graders 
that could be easily utilized by educators in the 
inclusive classroom, measure areas of learning 
beyond mathematical computation, and provide 
strategies which can continue to be used as word 
problems increase in complexity. The intervention 
outlined specific teaching procedures, taught 
students how to use paraphrasing and visualizing 
when approaching the problems, and encouraged 
students to monitor their solving process. Overall, 
we found that the students and the teacher 
responded favorably to the program.
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1. Theoretical framework
Solving word problems is a complicated and often misunderstood process (Lai, Griffin, Mak, Wu, & 
Dulhunty, 2001). Over the years, prominent cognitive psychologists (e.g. Mayer, 1983; Pólya, 1957) 
have proposed organizational structures with embedded cognitive processes to aid in defining this 
ambiguous area. Synthesizing these structures and frameworks, the Organization for Economic  
Co-operation and Development (OCED) has outlined the following problem-solving processes: (1) 
understanding the problem, (2) characterizing the problem, (3) representing the problem, (4) solving 
the problem, (5) reflecting on the solution, and (6) communicating the problem solution (OCED, 
2003). Figure 1 depicts the components of the OCED problem-solving model, including the process-
es, their variables, and their hypothesized relationships. Students must learn to navigate these pro-
cesses in order to be successful in math problem solving, and thus teachers must find means of 
assessing students’ proficiency in each component. To do so, the components of the problem-solv-
ing process must be translated into observable terms. The behavior analytic perspective on problem 
solving helps to create this translation.

In the seminal work of Gagne (1959), problem solving is described as occurring in five phases: (1) 
reception of the stimulus situation, (2) concept formation of which rules to adopt to apply to parts of 
the stimulus situation, (3) planning a course of action, (4) decision-making within the course of  
action, and (5) verification of process, by receiving feedback that the solution was correct or incor-
rect. There is clear overlap between these cognitive and behavioral models of problem solving. When 
merged, as depicted in Figure 2, a more comprehensive and measurable view of problem solving 
emerges. The process in the cognitive-behavioral model, as in the cognitive model, is depicted in a 
linear fashion. For novice problem-solvers, according to the cognitive-behavioral model, a student 
attempting to solve a word problem would move through the process in the following manner:

•  �Reading the word problem (reception);

•  �Identifying the important information and constructing a problem representation by generaliz-
ing previously learned rules for solving problems, and discriminating differences in the target
problem from previously targeted problems (concept formation);

• � Making a plan to solve by choosing an operation/operations and identifying the number of steps 
needed to solve the problem (planning); identifying operations and steps is also rule-governed
and closely related to the concept formation process;

Figure 1. Cognitive model of the problem-solving process, created from OCED, 2003 guidelines.
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•  �Checking the plan with the problem information to make sure that the plan matches the prob-
lem information and the representation (reflection). This step cohesively brings the concept for-
mation and planning phases together;

•  �Showing the work on the paper, writing down the answer (communication); and

•  �Checking the work and the solution by using a calculator, reviewing the steps, or using inverse
operations (verification).

However, a more experienced problem-solver may move through the process in a non-linear fash-
ion. For example, he or she may be able to skip the phase of drawing a representation of the prob-
lem, moving directly from reception to planning.

Within this cognitive-behavioral problem-solving framework, a number of behaviors need to be 
observed for educators to assess the problem-solving skills of students. Determining if students 
understand how to solve the problem is made observable by evaluating their concept formation and 
planning behaviors (i.e. the information they identify as relevant, the representation that they con-
struct, operation(s) they select, and steps identified as needed). This complex combination of skills 
makes problem solving a difficult skill to learn and an even more difficult skill to teach.

2. Introduction and review of the literature
Sets of standards drive the curricular content focus on numbers and operations, algebra, geometry, 
measurement, data analysis, and probability, as well as the process focus on problem solving, con-
nections, communication, reasoning and proof, and representation (NCTM, n.d.). In addition, the  
introduction of Common Core State Standards (CCSS) has strengthened this focus (Common Core 
State Standards Initiative, 2012). Expectations have risen to include the application of problem-
solving skills to real-life scenarios. These take the form of word problems, and are present as early 
as kindergarten (Common Core State Standards Initiative, 2012). Although word problems are intro-
duced early, their weight in the curriculum increases in third grade, when high-stakes testing often 
begins. This is mismatched however, as many third grade textbooks do not adequately address 
problem solving (Jitendra et al., 2005). Additionally, the majority of problem-solving research is  
focused on the upper grades (e.g. Montague, Enders, & Dietz, 2011; Schaefer Whitby, 2009; Xin, 
Jitendra, & Deatline-Buchman, 2005). With student proficiency in problem solving expected at the 
third grade level, finding ways to promote student success in this area is imperative.

The body of research that exists on math problem solving in the upper grades has provided valu-
able insight into the difficulties students experience when attempting to solve word problems, as 
well as the intervention strategies that address them. Teachers have identified word problems as 
the most prominent area of student difficulty; this is especially the case for students identified with 
learning disabilities (LD) (Bryant & Bryant, 2008). Montague and Applegate (1993) conducted a study 
to investigate the problem-solving characteristics of students with LD. They found that 

Figure 2. Cognitive-behavioral model of the problem-solving process, created based on OCED, 2003 
guidelines and Gagne (1959) theory.
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problem-solving errors were more related to struggles with representing the problem and planning 
a solution, as opposed to operation errors. Additional research has found that students with LD 
struggle with word problems as they increase in complexity, making more errors and demonstrating 
less productive solving practices (Kingsdorf & Krawec, 2014; Rosenzweig, Krawec, & Montague, 
2011). Problem complexity increases with the addition of steps, operations, and irrelevant informa-
tion in the problems, translating into issues of problem type and missing information (Powell, Fuchs, 
Fuchs, Cirino, & Fletcher, 2008). Unsurprisingly, middle-school students who are also English 
Language Learners (ELL) struggle with the linguistic complexity of word problems (Barbu & Beal, 
2010). This cross-curricular nature of word problems is a challenge for ELL students who may be 
struggling with reading comprehension. Overall, word problems are mathematically and linguisti-
cally complicated, increase in complexity throughout grade levels, and pose a challenge to many 
students.

As a result, numerous interventions have worked to remediate these areas of student struggle. 
Assistive technology, including the use of computers, audio-video devices, and calculators, has ef-
fectively increased the arithmetic and algebra word problem-solving skills of middle-school students 
with varying abilities (e.g. Bottge, 1999; Bottge & Hasselbring, 1993; Bottge, Heinrichs, Chan, Mehta, 
& Watson, 2003; Bottge, Rueda, Serlin, Hung, & Kwon, 2007). Strategy-training instruction, based on 
explicit teaching, using metacognitive strategies, and/or mnemonic devices, is another intervention 
that has successfully increased the word problem-solving skills of diverse groups of adolescents (e.g. 
Coughlin & Montague, 2011; Krawec, Huang, Montague, Kressler, & Melia de Alba, 2013; Maccini & 
Hughes, 2000; Maccini & Ruhl, 2000; Montague et al., 2011). Teaching the use of self-strategies has 
also proved a beneficial intervention component for increasing the correct problem-solving behavior 
of middle-school students (e.g. Case, Harris, & Graham, 1992; Montague, 2008). Problem structure or 
visual representation teaching procedures, targeting explicitly teaching students to represent the 
problem with a diagram or mathematical model, is yet another established intervention practice for 
bettering the word problem-solving skills of middle-school students across ability groups (e.g. 
Jitendra, DiPipi, & Perron-Jones, 2002; Jitendra, Hoff, & Beck, 1999; Jitendra et al., 2009; Xin et al., 
2005). Additionally, when looking at word problem-solving strategies including middle-school stu-
dents, recent meta-analyses support the use of visual representation teaching procedures (Xin & 
Jitendra, 1999; Zhang & Xin, 2012).

While some of the intervention strategies applied in the upper grades can be applied in the lower 
grades, exact replication is not always possible. Developmentally, third graders are different from 
middle-school students, where the majority of research has been targeted. From the perspective of 
cognitive development, as related to Piagetian theory (e.g. Piaget, 1970) third graders are beginning 
to develop concrete operations related to seriation and classification, but require concrete mathe-
matical activities with various representations to make connections and move closer to abstract 
thought. In contrast, middle-school students, moving into early adolescence, are beginning to de-
velop abstract reasoning, honing their ability to clarify important information needed in the problem, 
making hypotheses and inferences in problem solving, and evaluating their mathematical work 
(Ojose, 2008). These differences are apparent when considering an area like visual representation 
instruction in solving word problems. As such, third graders may benefit more from interventions 
focusing on using concrete objects to make visual representations (e.g. drawing a picture where 
each piece of important information is explicitly represented). Alternatively, middle-school students 
may be comfortable with the use of more abstract problem representations (e.g. drawing a diagram 
that uses a number sentence).

In addition to the developmental differences, curricular goals differ from grade to grade. At the 
third grade level, the Common Core State Standards calls for students to solve problems using all 
four operations (addition, subtraction, multiplication, and division), fractions, measurement, estima-
tion of time, liquid volume, masses of objects, and geometric measurement (Common Core State 
Standards Initiative, 2012). These skills are vastly different from the Common Core State Standards’ 
targets at the middle-school level, where students are expected to be learning proportional 
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relationships, expressions and linear equations, solving problems using area and volume, equations, 
using functions to describe quantitative relationships, and applying advanced geometric theories 
(Common Core State Standards Initiative, 2012).

Specific research teams that are targeting third graders (e.g. Fuchs and colleagues and Jitendra 
and colleagues) have addressed some of these limitations in the problem-solving research. The work 
of these teams, and a few others, has supported the use of word problem-solving interventions that 
incorporate explicit strategy instruction, teaching students to identify problem-type information be-
fore making a plan to solve, using multiple exemplars, encouraging self-strategies, and using visual 
representations (Cassel & Reid, 1996; Fuchs, Fuchs, et al., 2008; Fuchs, Fuchs, Prentice, Burch, 
Hamlett, Owen, Hosp, et al., 2003; Fuchs, Fuchs, Prentice, Burch, Hamlett, Owen, & Schroeter, 2003; 
Fuchs, Seethaler, Powell, Fuchs, & Hamlett, 2008; Griffin & Jitendra, 2009; Jitendra, Griffin, et al., 
2007; Jitendra et al., 1998; Jitendra & Hoff, 1996; Leh & Jitendra, 2013; Owen & Fuchs, 2002; Seo & 
Bryant, 2012; Wilson & Sindelar, 1991). For a full review of this literature, including a breakdown of 
intervention components in each study, please refer to Kingsdorf and Krawec (2016).

Although third grade research has recognized some of the developmental limitations of the larger 
body of math word problem-solving studies, the researchers still struggled to address appropriate 
curricular goals. Specifically, the current curricular targets in the studies (e.g. word problems using 
only addition and subtraction operations) may have matched with the district curriculum at that 
time, but do not comply with the Common Core State Standards’ expectations of today (e.g. word 
problems using all four operations). The problem-type strategies employed in all cases were also a 
mismatch for the Common Core State Standards’ expectations by targeting categories such as buy-
ing-bag, pictographs, halves, and difference. The visual representation strategy also raises concerns, 
as in all cases, the visual representations used were pre-made templates provided by the teachers. 
Using pre-made templates, depending on the nature of the template, may not allow students to 
create visual representations that are concrete, aligning with the specific problem information and 
portraying individualized understanding of the problem. Visual representations certainly permit both 
concrete and abstract representations; however, third grade students need to move in a develop-
mentally appropriate trajectory from creating individualized and concrete problem representations 
to the abstract. It is as important for interventions to be developmentally appropriate as it is for 
them to target the necessary curricular benchmarks that build toward more complex mathematical 
skills.

Both in mathematics as well as other academic areas, it is empirically supported that early inter-
vention is associated with increased academic success (e.g. Reynolds, Temple, Robertson, & Mann, 
2001). While Gersten, Jordan, and Flojo (2005) have recommended the value of early intervention 
related to mathematical problem solving, very little research has been conducted in this specific 
area. So, although not yet empirically supported, it seems plausible that successful mathematics 
word problem-solving interventions, or rather successful mathematics problem-solving teaching 
procedures, will have greater long-term benefit when applied in third grade, as opposed to middle 
school. This is likely to increase student success on standardized tests earlier in their academic  
career, possibly reduce the probability of student identification of LD, and even affect the need for 
intervention in the later grades.

3. Purpose of the study
It is clear that using explicit instruction with multiple exemplars, while teaching students to identify 
important problem information for use in visual representation construction, and engaging students 
in the use of self-strategies, is effective in improving math problem-solving skills. However, applying 
these intervention components in combination, while using developmentally appropriate curriculum 
adhering to Common Core State Standards has not yet been investigated. Because of the need for 
research in this area, the purpose of this study was to evaluate a math word-problem intervention 
for third graders, which used explicit instruction strategies with multiple exemplars, taught the use 
of student-generated visual representations, incorporated a self-monitoring checklist, and targeted 
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Common Core State Standards’ appropriate curricular targets (i.e. all four operations, measurement, 
estimation of time, masses of objects, and geometric measurement). The specific research ques-
tions focused on the individual performance of third graders identified as LD, at-risk, and/or ESOL to 
determine:

• � What was the effect of explicit instruction using multiple exemplars, and a self-monitoring 
checklist, on increasing correct paraphrasing responses on math word problems?

• � What was the effect of explicit instruction using multiple exemplars, and a self-monitoring 
checklist, on increasing correct visual representation responses in math word problems?

• � What was the cumulative effect of this intervention in the target areas of paraphrasing and visu-
alizing on solution accuracy in math word problems?

• � Were intervention effects maintained over time?

• � How long did intervention implementation and mastery take when presented in a general edu-
cation inclusive setting?

4. Methods

4.1. Participants and setting
One third-grade Miami-Dade County Public Schools (M-DCPS) classroom participated in the study. 
The school practiced inclusion but used ability grouping for classroom assignment, a common prac-
tice in the M-DCPS district. As a result, the selected third grade classroom was the lowest ability 
classroom, containing between 15 and 18 students throughout the course of the study (students 
withdrew and were added to the classroom on a rolling basis). All students belonged to one or more 
of the following categories (meaning, for example, that a student could be identified as LD and 
ESOL): LD, at-risk, and English for Speakers of other Languages (ESOL). At the time of identification 
for these students, the school used the discrepancy model (i.e. a student was identified as having a 
learning disability if his or her score on an IQ test was at least two standard deviations higher than 
his or her achievement test score) to identify students with LD. The school was in the process of 
transitioning to a Response to Intervention (RTI) model for identification. Students were considered 
at-risk for LD identification through the RTI model based on a “not-proficient” score in a subject area 
of math or reading at the start of the year assessment. All of the students identified as at-risk in this 
classroom scored not proficient in the math assessment area. Not all students in the study were 
identified as ESOL. However, all students reported speaking another language at home.

Initially, 13 students provided student assent and parent consent forms. Three students withdrew 
from the school prior to the start of the intervention, which resulted in 10 students being present for 
the full duration of the study. Specific student information is provided in Table 1. Demographic infor-
mation regarding race, nationality, and language spoken at home was based on participant self- 
report. Information regarding age, gender, ethnicity, ESOL level, free/reduced lunch, probability-of-
success score on the Florida Assessments for Instruction in Reading (FAIR), retained status, and dis-
ability status was taken from school records. The FAIR score (included in the table if students were 
tested) was included as a measure of student achievement in reading comprehension, since reading 
comprehension is a part of solving math word problems.

There was one teacher in charge of the classroom. The teacher’s qualifications included: a bach-
elor’s degree, certification in elementary education and ESOL, native speaker of English and Spanish, 
and 10 years teaching experience (3 years in the inclusive special education setting). The teacher 
self-identified as Hispanic. She presented all intervention procedures in the classroom during the 
mathematics class period; additionally, a special education support teacher and pre-service teacher 
were occasionally present in the classroom. They were aware of the study procedures and only par-
ticipated as directed.
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4.2. Design
A single-subject design was used to analyze individual student data. Ongoing student progress was 
tracked with three graphs for each student: one for paraphrasing accuracy, one for visualizing  
accuracy, and one for computation accuracy. The study was conducted using a multiple baseline 
across behaviors design (Cooper, Heron, & Heward, 2007).

The two behaviors targeted within the design were paraphrasing accuracy and visualizing accuracy. 
Baseline data collection on the behaviors of paraphrasing accuracy and visualizing accuracy began for 
all students simultaneously. Each assessment yielded a score for each behavior at each time point. 
After steady state responding was achieved for at least 8 of the 10 students (80%) on the paraphrasing 
behavior, the intervention targeting paraphrasing accuracy began; meanwhile, data continued to be 
collected on the visualizing behavior, which was still under baseline conditions. After at least eight of the 
students met criteria on paraphrasing, set at 7/8 across two consecutive sessions, the paraphrasing 
intervention ended and the visualizing intervention began. The visualizing intervention continued until 
at least eight of the students met criteria on visualizing, set at 7/8 across two consecutive sessions.

Throughout baseline and intervention, data on computation accuracy were collected. The inter-
vention did not explicitly target computation accuracy, but rather looked at the effects of the inter-
vention with paraphrasing and visualizing on computation accuracy.

4.3. Definition of behaviors
The three dependent variables in the study were paraphrasing, visualizing, and computation accu-
racy. Paraphrasing accuracy was operationally defined as writing a list of the important information 
in the problem, including the question (e.g. 36 kids, 1 van = 9 kids, # vans?). Visualizing accuracy was 
operationally defined as drawing a picture to represent the problem that included all the important 
information, the question (or the solution to the question), and the operation to be used. Computation 
accuracy was operationally defined as writing the correct answer to the word problem.

Table 1. Student demographic information
Age 

(Years.
Months)

Gender Ethnicity Race Nationality Language 
spoken at 

Home

ESOL 
level

Identified 
as

Free/
reduced 

lunch

FAIR 
score

Retained 

Student 
Z

8.4 Male Not-His-
panic

White Serbian Serbian N/A At-risk No – No

Student 
B

8.5 Female Not-His-
panic

White Israeli Hebrew N/A At-risk Yes 64 No

Student 
M

8 Female Hispanic White Argentinian Spanish N/A At-risk No 55 No

Student 
D

8.11 Male Not-His-
panic

White French French N/A At-risk No 60 No

Student 
L

8.5 Female Hispanic White Argentinian Spanish 5 At-risk Yes 79 No

Student 
G

9.7 Male Hispanic White Guatemalan Spanish 5 Specific 
Learning 
Disabled 

Yes – No

Student
H

9.9 Female Hispanic White Honduran Spanish 2 Specific 
Learning 
Disabled 

No – No

Student 
P

8.2 Female Hispanic White American Spanish 5 At-risk Yes 43 No

Student J 9.7 Female Hispanic White Brazilian Spanish; 
Portugese

2 Intellectu-
ally Disabled

No 35 Yes

Student 
S

7.9 Female Hispanic Asian Spanish Spanish 2 None No 70 No
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4.4. Assessments

4.4.1. Problem-solving worksheets
Data were collected throughout the study via permanent products. During each opportunity for as-
sessment, students were presented with a researcher-created double-sided worksheet with two 
math word problems (e.g. “Our school is taking a class trip tomorrow. Thirty-six students are going. 
If each van can hold 9 students, how many vans will we need?”). All of the word problems required 
one step, and included one of the four operations (addition, subtraction, multiplication, and division). 
The skill focus in each problem aligned with the district pacing guide, which aligned with the math 
Common Core State Standards (Common Core State Standards Initiative, 2012). Therefore, all prob-
lems were within one of the third-grade target areas (i.e. measurement, time, and shape) and in-
cluded all four operations (addition, subtraction, multiplication, and division). Additionally, to control 
for operation difficulty and to ensure that each operation was assessed an equal number of times, 
every two worksheets contained one problem from each operation, with division and multiplication 
separated across worksheets.

4.4.1.1. Scoring.  Under each word problem, there were three headings: paraphrase, visualize, and 
compute. A paraphrasing response on one word problem was scored out of four. One point was 
awarded for including each piece of relevant information, including numbers and words/phrases/
abbreviations to clarify the relevant information; because each problem contained two pieces of 
relevant information, this totaled two points. Then, one point was awarded for including the ques-
tion, and one point for rewording the problem (i.e. maintaining the accuracy of the problem without 
rewriting it verbatim). This equaled four points for paraphrasing one problem and eight points for 
paraphrasing each worksheet.

Similarly, a visualizing response on one word problem was scored out of four. One point was 
awarded for including each piece of relevant information in the picture (totaling two points for the 
two pieces of relevant information in each problem), one point for accurately placing either the 
question in the picture (using the written question or a question mark) or the solution to the question 
if solving had occurred, and one point for selecting the correct operation (i.e. writing the operation 
symbol). This equaled four points for visualizing one problem and eight points for visualizing each 
worksheet. For the visualization, the presence of only a number sentence, without labels or the 
framework of a schematic (e.g. boxes or circles to represent the information components, a number 
line, or a diagram) did not result in points in the aforementioned categories.

Each word problem was scored out of one for computation accuracy (thus, two points for compu-
tation accuracy for each worksheet). Feedback was not provided to the students on their specific 
problem performance.

4.5. Materials

4.5.1. Student checklist
During lessons, the teacher modeled the use of a researcher-created self-monitoring checklist. The 
students were allowed access to the checklists during each related intervention phase. An example 
of this checklist is provided in Appendix A.

4.5.2. Teacher script
The teacher was provided with mock scripts for the initial paraphrasing and visualizing lessons. The 
scripts provided think-aloud examples, such as the following: “Okay, now that I have read the prob-
lem, I am going to paraphrase it, … I am going to check that off on my checklist.” The teacher was 
instructed not to read from the scripts during the lessons though, and to refer to them only as 
examples.
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4.5.3. Lesson problems
During each lesson, the teacher used researcher-created word problems that mirrored the structure 
of the assessment problems. To incorporate the best practice of using multiple exemplars, the 
teacher used novel word problems when presenting the lessons that included all four arithmetic 
operations.

4.6. Procedure

4.6.1. Baseline
During baseline, which included a minimum of six baseline measures (12 math word problems) over 
the course of two months, the teacher presented students with the researcher-created measures in 
a whole-class setting during regular class time. The students were given 10 min to solve each two-
problem measure and were not provided with any assistance or feedback on their performance.

4.6.2. Intervention
The teacher presented the initial explicit instruction lesson on paraphrasing for one class period. The 
lesson focused on modeling the use of the materials and following a think-aloud procedure to solve 
a word problem. After modeling, the students practiced with support.

During the second paraphrasing intervention lesson, the teacher started the math period by mod-
eling how to paraphrase a novel word problem, as in the initial lesson. The assessment measure was 
then presented in the same format as in baseline. The only difference was that students were per-
mitted to use the paraphrasing self-monitoring checklist. As in baseline, the students were instruct-
ed to complete all three sections of each problem, including paraphrasing, visualizing, and 
computation.

This lesson and assessment format, as described on the second day, continued an average of 
three times a week. As the lessons progressed, the teacher tailored instruction based on assessment 
data and also modeled more efficient paraphrasing practices (i.e. writing abbreviations of the impor-
tant information instead of complete sentences) and encouraged the students to do the same. The 
lessons continued until at least eight of the students met paraphrasing criterion of 7/8 across two 
consecution sessions. After paraphrasing was mastered, the visualizing intervention began, which 
mirrored the paraphrasing intervention procedure.

4.6.3. Follow-up
Approximately 7 weeks after the conclusion of intervention, students were presented with up to 
eight follow-up assessment measures, administered over the course of 2 weeks. The measure and 
procedures matched those described in baseline.

4.7. Inter-rater reliability and fidelity
Inter-rater reliability checks were conducted for 20% of each student’s measures at baseline, inter-
vention (paraphrasing and visualizing), and follow-up. The checks were conducted by having a sec-
ond researcher score the student measure independent of the first researcher. The number of 
agreements on each measure for each dependent variable were divided by the number of agree-
ments and disagreements, and then multiplied by 100 to yield a percentage agreement score. Any 
disagreements in scoring were discussed. The average inter-rater reliability agreement score was 
95%.

In addition, fidelity checks were conducted on the presentation of the lessons. For the initial les-
son for each intervention target and at least once a week thereafter, the researcher observed the 
teacher presenting the lessons and completed a fidelity checklist (checklist available by contacting 
the first author). Fidelity checks were conducted for 80% of the paraphrasing lessons (8/10 lessons) 
and 78% of the visualizing lessons (7/9 lessons). The fidelity percentage score was 100% across all 
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observations. This score was expected due to the scripted nature of the intervention, and the contin-
ued researcher presence and support during the majority of the lessons.

4.8. Social validity
In addition to evaluating the impact of the intervention on the target behaviors, the social accept-
ability, complexity, and practicality of the intervention, or its social validity (Wolf, 1978), was evalu-
ated. Two researcher-adapted social validity scales were distributed to the students and the teacher 
at the conclusion of the intervention. Each scale used statements to assess the value of the inter-
vention and its outcomes, as perceived by the students and the teacher (scales available by contact-
ing the first author).

4.9. Graphing and analysis
Individual student data were graphed for paraphrasing, visualizing, and computation accuracy. The 
paraphrasing and visualizing graphs depicted the probe assessment data as part of the multiple 
baseline design. Visual analysis was used to examine the data for changes in level, trend, and vari-
ability in order to determine if the behaviors changed in a meaningful way, as well as to measure the 
extent to which the changes could be attributed to the cumulative effect of the intervention. During 
visual analysis, a decision protocol (Keohane & Greer, 2005) was also used to make moment-to-
moment decisions about student progress. Refer to Keohane and Greer (2005) for a full description. 
The computation graphs depicted the probe assessment data combined within each of the four sec-
tions of baseline, paraphrasing intervention, visualizing intervention, and follow-up. Since each as-
sessment was scored out of two for computation accuracy, visual analysis after each probe was not 
possible (therefore, the visual analysis protocol was only used for the paraphrasing and visualizing 
data). Additionally, presenting the data cumulatively better enabled an assessment of the overall 
effect of the intervention within each phase.

In addition to visual analysis, percentages of non-overlapping data (PND; Cohen, 1988) scores 
were calculated for each student for each main target (paraphrasing and visualizing). PND is a non-
parametric approach, which incorporates statistical tests that do not make parametric or distribu-
tional assumptions. It is the most widely used effect size measure in single-subject research (Parker 
& Hagan-Burke, 2007). The PND scores were calculated by counting the number of data points in the 
intervention phase that did not overlap with the highest data points in the baseline phase, dividing 
by the total number of data points in the treatment phase, and then multiplying by 100.

5. Results
Overall, the majority of students demonstrated increases in the target behaviors. Individual student 
graphs and discussion of individual student progress is presented below. PND scores are presented 
for all students in Table 2. PND scores are interpreted in accordance with the guidelines for interpre-
tation outlined by Scruggs and Mastropieri (1998); PND scores less than 50% reflect an unreliable 
treatment, PND scores between 50 and 70% reflect a treatment with questionable effectiveness, 
PND scores between 70 and 90% reflect a fairly effective treatment, and PND scores greater than 
90% reflect a highly effective treatment.

5.1. Student Z (At-risk status)
Student Z’s performance on the target behaviors of paraphrasing and visualizing is presented in 
Figure 3. For paraphrasing, his baseline scores were stable at 0 across all seven sessions. Substantial 
improvements in performance occurred after the introduction of the intervention, with two scores at 
criterion level (8/8 two consecutive times). His visualizing data were more variable in baseline, but 
still overall stable, with a mean of 0.85 and a range of 0–2. Again, substantial improvements in per-
formance occurred after the introduction of the intervention, with two scores at criterion level (8/8 
two consecutive times). Overall, visual analysis revealed that the intervention proved efficacious for 
increasing both his paraphrasing and visualizing responses. Furthermore, the overall stable trend in 
his visualizing data, which demonstrated a lack of improvement in visualizing despite the introduc-
tion of the intervention for the paraphrasing behavior, provided evidence of a functional relationship 
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between the intervention and the changes in the target behaviors. As an additional measure of his 
paraphrasing and visualizing progress, his PND scores are presented in Table 2. His PND scores for 
both responses were 100%, which represents a highly effective treatment.

Table 2. PND scores for each student and target
Paraphrasing (%) Visualizing (%)

Student G 86 100

Student D 56 50

Student H 100 38

Student Z 100 100

Student J 89 50

Student P 100 67

Student B 100 100

Student M 100 100

Student L 100 100

Student S 100 100

Figure 3. Student Z’s correct responses to paraphrasing and visualizing rules.
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5.2. Student B (At-risk status)
Student B’s performance on the target behaviors of paraphrasing and visualizing is presented in 
Figure 4. For paraphrasing, her baseline scores were stable at 0 across all seven sessions. Substantial 
improvements in performance occurred after the introduction of the intervention, with two scores at 
criterion level (8/8 two consecutive times). Her visualizing data were more variable in baseline, but 
eventually reached a stable 0 trend, with a mean of 0.64 and a range of 0–3. Again, substantial  
improvements in performance occurred after the introduction of the intervention, reaching criterion 
level on the second data point with a mean of 7 and a range of 5–8. Overall, visual analysis revealed 
that the intervention proved efficacious for increasing both her paraphrasing and visualizing  
responses. Furthermore, the overall stable trend in her visualizing data, which demonstrated a lack 
of improvement in visualizing despite the introduction of the intervention for the paraphrasing  
behavior, provided evidence of a functional relationship between the intervention and the changes 
in the target behaviors. As an additional measure of her paraphrasing and visualizing progress, her 
PND scores are presented in Table 2. Her PND scores for both responses were 100%, representing a 
highly effective treatment.

5.3. Student D (At-risk status)
Student D’s performance on the target behaviors of paraphrasing and visualizing is presented in 
Figure 5. For paraphrasing, his baseline scores were stable at mostly 0 across the seven sessions, 

Figure 4. Student B’s correct responses to paraphrasing and visualizing rules.
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with one outlying score of 2. This resulted in a mean of 0.29 and a range of 0–2. After the introduc-
tion of the intervention, Student D’s scores were still quite variable; this variability coincided with the 
state testing practice. Over the course of nine sessions, his mean score was 4.56, with a range of 0–8. 
His visualizing data were also variable in baseline, but stabilized at an overall 0 trend, with a mean 
of 0.44 and a range of 0–5. In comparison to his established 0 trend in baseline for sessions 6–16, 
substantial improvements in performance occurred after the introduction of the visualizing inter-
vention, with a mean of 6 and a range of 3–8. Overall, visual analysis revealed variable intervention 
effects. The changes in the behaviors do seem to be attributable to the intervention though, with the 
overall stable trend in his baseline visualizing data demonstrating a lack of improvement in visual-
izing despite the introduction of the intervention for the paraphrasing behavior. As an additional 
measure of his paraphrasing and visualizing progress, his PND scores are presented in Table 2. His 
PND scores for paraphrasing and visualizing were 56 and 50%, respectively. These scores represent 
only a questionably effective intervention for Student D.

5.4. Student L (at-risk and ESOL level 5 statuses)
Student L’s performance on the target behaviors of paraphrasing and visualizing is presented in 
Figure 6. For paraphrasing, her baseline scores were variable across seven sessions, with a mean of 

Figure 5. Student D’s correct responses to paraphrasing and visualizing rules.
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1.29 and a range of 0–2. Substantial improvements in performance occurred after the introduction 
of the intervention, with two scores of 4, followed by two scores at criterion level (8/8 two consecu-
tive times). Her visualizing data were also variable in baseline, but eventually reached a stable 0 
trend, with a mean of 0.79 and a range of 0–2. Again, substantial improvements in performance 
occurred after the introduction of the intervention, with a mean of 5.89 and a range of 3–8. Overall, 
visual analysis revealed that the intervention proved efficacious for increasing both her paraphras-
ing and visualizing responses. Furthermore, the overall stable trend in her visualizing data, which 
demonstrated a lack of improvement in visualizing despite the introduction of the intervention for 
the paraphrasing behavior, provided evidence of a functional relationship between the intervention 
and the changes in the target behaviors. As an additional measure of her paraphrasing and visual-
izing progress, her PND scores are presented in Table 2. Her PND scores for both responses were 
100%, representing a highly effective treatment.

5.5. Student M (at-risk status)
Student M’s performance on the target behaviors of paraphrasing and visualizing is presented in 
Figure 7. For paraphrasing, her baseline scores were stable at mostly 0 across the seven sessions 
with one outlying score of 2, resulting in a mean of 0.29 and a range of 0–2. After the introduction of 
the intervention, Student M’s scores were variable before reaching criterion level. Over the course of 
seven sessions, her mean score was 6 with a range of 4–8. Her visualizing data were somewhat 

Figure 6. Student L’s correct responses to paraphrasing and visualizing rules.
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variable in baseline, but hovered around the 0 level most consistently, with a mean of 0.60 and a 
range of 0–2. Substantial improvements in performance occurred after the introduction of the inter-
vention, with the first two scores reaching criterion level. Overall, visual analysis revealed that the 
intervention proved efficacious for increasing both her paraphrasing and visualizing responses. 
Furthermore, the overall stable trend in her visualizing data, which demonstrated a lack of improve-
ment in visualizing despite the introduction of the intervention for the paraphrasing behavior, pro-
vided evidence of a functional relationship between the intervention and the changes in the target 
behaviors. As an additional measure of her paraphrasing and visualizing progress, her PND scores 
are presented in Table 2. Her PND scores for both responses were 100%, representing a highly effec-
tive treatment.

5.6. Student G (LD and ESOL level 5 statuses)
Student G’s performance on the target behaviors of paraphrasing and visualizing is presented in 
Figure 8. For paraphrasing, his baseline scores were stable at 0 across all seven sessions. After the 
introduction of the intervention, Student G did not score at criterion level until his 6th session; his 
mean score was 3.43 with a range of 0–8. His visualizing data were initially variable in baseline, but 
stabilized at an overall 0 trend, with a mean of 0.36 and a range of 0–2. He made substantial im-
provements after the introduction of the visualizing portion of the intervention, scoring at criterion 
level immediately. Overall, visual analysis revealed variable intervention effects for the paraphrasing 

Figure 7. Student M’s correct responses to paraphrasing and visualizing rules.
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portion of the intervention but strong effects for visualizing. The changes in the behaviors do seem 
to be attributable to the intervention though, with the overall stable trend in his baseline visualizing 
data demonstrating a lack of improvement in visualizing despite the introduction of the intervention 
for the paraphrasing behavior. As an additional measure of his paraphrasing and visualizing pro-
gress, his PND scores are presented in Table 2. His PND scores for paraphrasing and visualizing were 
86 and 100%, respectively. These scores represent a fairly effective intervention for paraphrasing 
and a highly effective intervention for visualizing.

5.7. Student H (LD and ESOL level 2 statuses)
Student H’s performance on the target behaviors of paraphrasing and visualizing is presented in 
Figure 9. For paraphrasing, her baseline scores were stable at 0 across all seven sessions. After the 
introduction of the intervention, Student H’s scores reached criterion level immediately. Her visual-
izing data were somewhat variable in baseline, but hovered around the 0 level most consistently, 
with a mean of 0.57 and a range of 0–4. After the introduction of the visualizing portion of the inter-
vention, her data, while variable, represented an overall ascending trend. While she did not reach 
the mastery criterion of two consecutive scores of 7/8 or higher, at the conclusion of the intervention 
her score was 8/8. The mean and range of her visualizing data in that phase were 3.63 and 0–8, re-
spectively. Overall, visual analysis revealed that the intervention proved efficacious for increasing 
her paraphrasing responses, with more questionable results for her visualizing responses. 

Figure 8. Student G’s correct responses to paraphrasing and visualizing rules.
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Additionally, the variability in her visualizing data does not provide clear evidence of a strong func-
tional relationship between the intervention and the changes in her behaviors. As an additional 
measure of her paraphrasing and visualizing progress, her PND scores are presented in Table 2. Her 
PND scores for paraphrasing and visualizing were 100 and 38%, respectively. This low visualizing PND 
score was mostly due to an outlying data point in baseline. Considering all data, these scores repre-
sent an effective intervention for the paraphrasing response and an unreliable intervention for the 
visualizing response.

5.8. Student P (at-risk and ESOL level 5 statuses)
Student P’s performance on the target behaviors of paraphrasing and visualizing is presented in 
Figure 10. For paraphrasing, her baseline scores were stable at 0 across all seven sessions. After the 
introduction of the intervention, Student P’s scores were variable, with an overall ascending trend. 
She reached criterion level at the 7th session, with an overall mean of 5.38 and a range of 3–8. Her 
visualizing data were variable in baseline, with a mean of 0.93 and a range of 0–4. After the introduc-
tion of the visualizing portion of the intervention, she scored at criterion level quickly (on the second 
session). Overall, visual analysis revealed that the intervention proved efficacious for increasing her 
paraphrasing and visualizing responses. However, a functional relationship was only weakly demon-
strated due to the variability in her visualizing data. As an additional measure of her paraphrasing 

Figure 9. Student H’s correct responses to paraphrasing and visualizing rules.
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and visualizing progress, her PND scores are presented in Table 2. Her PND scores for paraphrasing 
and visualizing were 100 and 67%, respectively. These scores represent an effective intervention for 
the paraphrasing response and a questionable intervention for the visualizing response.

5.9. Student S (ESOL level 2 status)
Student S’s performance on the target behaviors of paraphrasing and visualizing is presented in 
Figure  11. For paraphrasing, her baseline scores were stable at 0 across all five sessions. After the in-
troduction of the intervention, Student S’s scores were variable before meeting criterion. Over the 
course of seven sessions, her mean score was 6.57, with a range of 2–8. Her visualizing data were 
mostly stable in baseline, hovering around the 0 level most consistently, with a mean of 0.46 and a 
range of 0–2. Substantial improvements in performance occurred after the introduction of the interven-
tion, with the second score reaching criterion level. Overall, visual analysis revealed that the interven-
tion proved efficacious for increasing both her paraphrasing and visualizing responses. Furthermore, 
the overall stable trend in her visualizing data, which demonstrated a lack of improvement in visualiz-
ing despite the introduction of the intervention for the paraphrasing behavior, provided evidence of a 
functional relationship between the intervention and the changes in the target behaviors. As an addi-
tional measure of her paraphrasing and visualizing progress, her PND scores are presented in Table 2. 
Her PND scores for both responses were 100%, representing a highly effective treatment.

Figure 10. Student P’s correct responses to paraphrasing and visualizing rules.
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5.10. Cumulative computation performance
The cumulative computation performance of all students is presented in Table 3. For Students D, Z, 
M, and S computation accuracy improved throughout the duration of the intervention, and further 
increased at follow-up. For Students G, H, J, and P, computation accuracy at follow-up was an overall 
improvement, in comparison to baseline. Students B and L already had high computation accuracy 
skills in baseline.

5.11. Social validity
The students’ responses to the intervention were mostly positive. Question 1 addressed problem 
solving in general, with the majority of students feeling that problem solving is important (70%). 
Questions 2 and 6 focused on the skill of paraphrasing, and questions 3 and 7 focused on the skill of 
visualizing. Overall, the students appeared to value the intervention’s visualizing component more 
than the paraphrasing component, with a 100% favorable response to both visualizing questions 
and more variable responses for the paraphrasing questions. Questions 4, 5, and 8 inquired about 
the overall intervention. The responses were somewhat variable, but overall students felt that the 
intervention strategies were now automatic (70%), will continue to be used (80%), and enhanced 
problem-solving ability (80%). However, these social validity results should be interpreted with cau-
tion. Having the teacher interview the students about what is essentially her teaching effectiveness 
is likely to impact the validity of their responses, as young students in particular are susceptible to 

Figure 11. Student S’s correct responses to paraphrasing and visualizing rules.
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social desirability bias; that is, their relationship with the teacher may hinder their ability to truthfully 
express an opinion about the intervention’s value.

The teacher’s responses were also positive. She strongly agreed or agreed with all 16 questions 
assessing the value of the intervention, 69 and 31%, respectively.

6. Discussion
Overall, the multi-component intervention proved effective in increasing the paraphrasing, visualiz-
ing, and computation responses for all students. The main intervention components were the use of 
explicit instruction, a self-monitoring checklist, and multiple exemplars in instruction and assess-
ment practices. However, due to the treatment package nature of the study, determining the most 
valuable pieces of the intervention is difficult.

The explicit instruction component of the intervention was present in all 19 instructional sessions. 
It provided the overall structure of the intervention format (i.e. guiding the teacher’s lesson struc-
ture, use of modeling, and opportunities for student practice and feedback). In the work of Fuchs and 
colleagues (e.g. Fuchs, Fuchs, et al., 2008; Fuchs, Fuchs, Prentice, Burch, Hamlett, Owen, Hosp, et al., 
2003; Fuchs, Fuchs, Prentice, Burch, Hamlett, Owen, & Schroeter, 2003; Fuchs, Seethaler, et al., 2008), 
an explicit instruction lesson format was found to be superior to a general instruction format when 
delivering an intervention which increased the correct problem-solving responses of third graders. 
Jitendra and colleagues (e.g. Jitendra, Griffin, et al.,  2007; Jitendra et al., 1998; Jitendra & Hoff, 
1996) also found that using an explicit instruction format was most beneficial when implementing a 
visualization intervention with a similar population. Both researchers utilized interventions that in-
cluded multiple components but identified explicit instruction as a necessary piece. Therefore, that 
this intervention was delivered in an explicit instruction format and resulted in favorable student 
outcomes aligns with the previous research on the critical characteristics of effective math problem-
solving interventions for third graders.

Separating the explicit instruction component and the instructional guidance provided with the 
self-monitoring checklist is impossible, as the teacher consistently modeled use of the self-monitor-
ing checklist during the lessons, intertwining it with the explicit instruction strategy. The teacher 
used the checklist to drive her explicit instruction, and that was where the checklist played the most 
critical role—during instruction. During student assessments, the students were rarely observed us-
ing the self-monitoring checklists during solving. However, although the students were not observed 
reading and checking off the items on the checklist on a regular basis, inspection of student work 
after assessment revealed that the behaviors outlined on the checklist were being completed (e.g. 

Table 3. Cumulative percentage correct computation points
  Baseline (%) IV targeting 

paraphrasing 
(%) 

IV targeting 
visualizing (%)

Follow-up (%)

Student G 36 0 67 50

Student D 43 44 71 79

Student H 14 21 44 38

Student Z 21 58 63 75

Student J 50 39 56 69

Student P 36 19 44 50

Student B 86 14 93 75

Student M 43 25 93 94

Student L 86 7 38 69

Student S 40 44 79 81
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underlining the important information). The work of Marsico (1998) on increasing the independent 
math performance of students diagnosed with various learning difficulties found that increases in 
their correct responses were the observable result of students’ self-monitoring (self-editing) behav-
ior when using a checklist. Harris and colleagues (e.g. Harris, Danoff Friedlander, Saddler, Frizzelle, & 
Graham, 2005) discussed similar results when investigating the effects of self-monitoring on the 
academic performance of students with ADHD and finding that the intervention controlled inde-
pendent on-task spelling behaviors. Like results were found here, with the behaviors on the checklist 
becoming automatic and happening covertly, but the checklist still playing a role in increasing inde-
pendent student responding. As in the work by Marsico (1998) and Harris and colleagues (e.g. Harris 
et al., 2005), the role of the checklist became one of a discriminative stimulus (SD) for independent 
problem solving, rather than a tool needed to facilitate each step in a problem-solving algorithm. 
That is, the response of solving in the presence of the checklist during the instructional sessions  
resulted in praise (an established reinforcer for the students), so during assessments the students 
responded to its presence by again solving. The checklist therefore became the cue to solve the 
problem, regardless of the need to read and follow the individual steps on the checklist. This role of 
the checklist aligned with the students’ social validity data.

Only 70% of the students reported no longer needing the self-monitoring checklist. The checklist 
did serve a function for the students, even if they were not observed reading and checking it off.

Using multiple exemplars is good practice and has proved effective in increasing the generaliza-
tion responses in problem-solving intervention studies by Fuchs and colleagues (Fuchs, Fuchs, et al., 
2008; Fuchs, Fuchs, Prentice, Burch, Hamlett, Owen, Hosp, et al., 2003; Fuchs, Fuchs, Prentice, Burch, 
Hamlett, Owen, & Schroeter, 2003; Fuchs, Seethaler, et al., 2008; Owen & Fuchs, 2002). Problem-
solving work by Hughes (1992) also supported this, finding that the use of multiple exemplars in an 
instructional package resulted in not only response generalization, but also response maintenance 
behaviors. All assessments in this study were presented in a similar context; explicit tests for gener-
alization did not occur. However, the teacher did report that the students were using the paraphras-
ing and visualizing strategies during their other assignments. This generalization may be due to the 
use of multiple exemplars in the teaching practices. Additionally, while tests were not conducted for 
response generalization across settings, in the follow-up procedures, probes were conducted for 
response generalization across time. As in Hughes (1992) data, the follow-up data here support the 
use of the multiple exemplars in maintaining the computation skills of the students.

6.1. Limitations
While the intervention proved valuable, three main limitations exist. First, because most students 
belonged to multiple groups, trying to draw conclusions of intervention effectiveness based on stu-
dent classification status was difficult. This may limit the generalizability of the intervention for spe-
cific student groups. However, it provides support for the single-subject design and analysis used in 
this study that focused on individual student data.

Second, although the design and analysis used within this study were the most beneficial for ex-
ploring the results in relation to unique student characteristics, certain environmental constraints 
limited the use of best design practices. While each student did serve as his or her own control within 
the study, further measures would have been beneficial to increase the validity of the design. For 
example, putting the students into two groups where the intervention phases were counterbalanced 
would have provided more information about the role of paraphrasing and visualizing skills within 
the problem-solving process, and also would have addressed the potential confounds of sequence 
effects. This was not possible though, since all students were part of the same class, and the inter-
vention was delivered in a group lesson format. Furthermore, the theory behind mathematical prob-
lem solving places the process of paraphrasing before visualization. Therefore, while counterbalancing 
processes would have strengthened the methodology of the study, it may have done so at the  
expense of the intervention. Additionally, two of the students, Student B and Student L, had high 
computation scores at baseline that decreased after intervention. The decision to include these 
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students in the study could be seen as a limitation. However, a few things are worth noting. First, 
although decreases in computation scores occurred for both students, their scores were still rela-
tively high. Student B’s scores increased in the visualization phase to 93% before decreasing in the 
follow-up phase to 75%. Student L’s score was 69% at follow-up. These decreases were attributable 
to discrete issues for both students. Student B had limited opportunities for assessment because of 
excessive absences. Student L routinely ran out of time during assessment before she was able to 
complete computation. Second, although both students were proficient in computation, their visu-
alization scores were very low at baseline. The intervention improved visualization abilities in both 
students that may not be needed with the more simple third grade problems presented here, but will 
likely help them as problems increase in complexity. As related to this, both students were observed 
using these visualization skills outside of the intervention context with more complex problems. 
Although the link between their visualization and computation abilities was not represented in the 
data here, more practice in fluency for Student L and more opportunities for assessment with more 
complex problems for Student B may reveal otherwise.

Third, although the intervention was teacher-delivered, the researcher was present during the 
majority of the lessons. It is likely that reactivity occurred; that is, the researcher’s presence may 
have had an impact on the behavior of the teacher and the students. It would be valuable to further 
assess the ecological validity of the intervention by having it delivered in a more natural context by 
the teacher without the presence or support of the researcher.

A few other limitations that were out of the control of the researcher are also worth noting. One 
area of difficulty was that interim testing (i.e. testing used to prepare for the upcoming standardized 
state assessment) occurred during the first week of the paraphrasing intervention. This resulted in 
an interruption in the intervention schedule and a significant disruption to the daily schedule. This 
disruption may have been reflected in the paraphrasing score drop seen in the data for some stu-
dents (e.g. Student J, Student S, Student G, Student M, and Student D) after the first paraphrasing 
assessment within the intervention phase. Second, the transient nature of the school’s population 
resulted in numerous changes to the classroom during the study. Students withdrawing from the 
school resulted in attrition of three participants. There were also several students who either  
became part of the class or were moved to a different classroom during the course of the study. This 
disrupted the general flow of classroom operations, like the structure of the teacher’s lessons (e.g. 
having one student translate her instruction into Russian for a new Russian-only speaking student) 
and the classroom seating arrangement.

6.2. Educational significance
Despite these limitations, the results of this study offer valuable contributions to the field. Previous 
research with this age group (e.g. Fuchs, Fuchs, et al., 2008; Fuchs, Fuchs, Prentice, Burch, Hamlett, 
Owen, Hosp, et al., 2003; Fuchs, Fuchs, Prentice, Burch, Hamlett, Owen, & Schroeter, 2003; Fuchs, 
Seethaler, et. al., 2008) has focused on the mainly cognitive aspects of the mathematical problem-
solving process. Within this study a cognitive and behavioral model of mathematical problem solv-
ing was developed to better understand the observable skills that may demonstrate student 
understanding in this complicated process. Looking at the discrete skills associated with paraphras-
ing and visualizing and investigating their impact on computation were areas not previously  
explored; in doing this, this study generated some conclusions as well as important questions for 
future investigation. It also provided teachers with a different way of teaching and assessing prob-
lem solving in the general education curriculum. Teachers are likely to feel more comfortable teach-
ing and assessing skills of the problem-solving process which are observable (e.g. underlinining 
important information, schematically representing parts of the problem) to make determinations 
about student areas of need, their own teaching effectiveness, and student problem-solving ability, 
as opposed to trying to draw conclusions based on unobservable cognitive processes or student 
answers alone. Such a process of student learning and teaching evaluation aligns with the current 
RTI framework being implemented in many schools across the nation. A basic RTI framework in-
cludes ongoing tracking of student progress through stages of prevention and intervention, which 
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includes: (a) student screening, (b) implementing evidence-based intervention, (c) monitoring stu-
dent progress, and (d) analyzing student progress to determine special education eligibility (Fuchs, 
Mock, Morgan, & Young, 2003). The intervention applied here began with a baseline assessment of 
problem-solving skills (stage a), implemented evidence-based practices of using explicit instruction, 
multiple exemplars, and self-strategies (stage b), monitored student progress through ongoing  
assessment of problem-solving skills (stage c), and examined student learning through the graphing 
and analysis of individual student problem-solving data (stage d). Students identified in stage d as 
struggling with problem solving despite the application of high-quality instruction at stage b, may 
then benefit from more intensive, individualized, one-on-one problem-solving practice using the 
stratgies applied here (e.g. working with a special educator who systematically teaches the student 
each step of creating a schematic representation to mastery criterion). This model could seamlessly 
be applied by educators committed to using evidence-based mathematical teaching practices in the 
classroom to make determinations about student classification and remediate learning difficulties. 
This practice appeared to resonate with the teacher in this study, based on her very favorable feed-
back on the social validity scale and request to apply these teaching procedures and assessments 
with her future classes.

Furthermore, previous research on math problem-solving interventions at the third grade level 
failed to address critical issues such as incorporating curriculum which aligned with the Common 
Core State Standards, targeting all four operations, targeting practice and assessment with a broad 
set of word problems, and teaching visualization strategies which were not problem-type specific. 
These concerns, addressed through this intervention, make the intervention practices applied here 
more aligned with the regular education curriculum and resultantly more valuable in the general 
education inclusive classroom and for the general education teacher. Also, the overall format of the 
intervention employed a very natural and simple framework. The teacher required very little training 
to learn the teaching strategies used here and felt flexible to make the intervention her own (i.e. was 
not required to use a script or a set of contrived practice and assessment materials). These aspects 
increase the likelihood of intervention use outside of the intervention context; in fact, the teacher in 
this study reported that she used the intervention strategies in her teaching practices outside of the 
intervention sessions, and will continue to incorporate the strategies in upcoming years.

Lastly, the majority of previous research that investigated related intervention strategies present-
ed in a group inclusive setting did not sufficiently disaggregate and discuss individual student data. 
As a result, the effects of the interventions on students with special education needs were often 
masked. In cases where student data were broadly categorized by disability status, as in the study 
by Owen and Fuchs (2002), the accuracy of post-test scores for students with disabilities only 
reached 45%, a still failing level. In this study, 7 of the 10 students reached a computation accuracy 
level at follow-up of about 70% or higher. Overall, this study was able to show that students with LD, 
ESOL classification, and at-risk status were all able to benefit from the intervention in a practical way 
by increasing their problem-solving skill set. This is useful when considering the current service de-
livery model of special education services and the variety of student needs that a teacher in this 
context strives to meet.
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Appendix A

Sample student checklist

Paraphrase

SAY:	 Underline the important information.

ASK:	 Have I underlined the important information?

SAY:	� Put the problem in your own words and write the important information.

CHECK:	 That the information goes with the problem.

Paraphrasing prompt
I’m trying to figure out ____________. I know that ____________ and that ____________. Again, I’m 
looking for ____________.
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Student teaching from the perspectives of 
cooperating teachers and pupils
Mustafa Zülküf Altan1* and Hasan Sağlamel2

Abstract: To facilitate student-teachers’ transition from internship to permanent 
positions, they are advised to meticulously learn from real experiences of practicum 
process as it might form their future teaching practices. To help promote the  
effectiveness of this process, investigating student-teaching from stakeholder per-
spectives could be enriching. Research on the cooperating teacher has mainly dealt 
with the perspective of student-teachers; however, this study focuses on student 
teaching process from the perspective of both cooperating teachers and the pupils 
in student-teacher’s classes of EFL in a Turkish teaching context. We administered 
open-ended questionnaires to 21 teachers and 114 pupils and carried out induc-
tive qualitative content analysis to analyze the data. The study elaborates on the 
cooperating teachers’ and pupils’ perceptions of the student-teachers as well as 
the impact of their teaching. Results reveal that the arrival of student-teachers was 
highly welcomed by most of the students and some of the cooperating teachers 
even though some expectations from student-teachers were not met.

Subjects: Educational Research; Initial Teacher Training; Language Teaching & Learning

Keywords: teacher education; student teaching; perceptions of pupils; perceptions of coop-
erating teachers; student-teachers

1. Introduction
Traditionally there has been a long standing conflict between teacher education programs with their 
theoretical orientation and the public schools with their practical and real world hands-on orienta-
tion. Therefore, to solve the possible conflicts, effective early field experiences are necessary and 
require closer ties between schools and teacher education programs. Such partnerships are not new; 
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PUBLIC INTEREST STATEMENT
Exploring the perspectives of pupils and 
cooperating teachers who are affected by student 
teaching helps better conceptualize the practicum 
process and provide insights into achieving more 
transparent, consistent, and sustainable training 
standards. This study argues that for a high-caliber 
student teaching process to occur, cooperating 
teachers’, and pupils’ perceptions should evolve in 
a positive direction. However, the data reveal that 
cooperating teachers and pupils exhibited various 
attitudes toward the student-teachers’ initial 
experiences for several reasons.
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precedents exist for other professions and occupations, such as for engineering, business, medicine 
and law. Early field experiences in teacher education are in a sense like the experiences provided to 
medical students in the active participatory roles of internships and residencies. Through field expe-
riences, teacher candidates observe and work with real students, teachers, and curriculum in natural 
settings (Gebhard, 2009; Ewing & Le Cornu, 2010).

In the teaching profession, the student-teachers typically engage in early field experiences, such as 
seminars, workshops, career days, field observations, field orientations, explorations and inquiry into 
workplace to experience the job and finally in student-teaching prior to certification (Darling-Hammond, 
Hammerness, Grossman, Rust, & Shulman, 2005; Huling, 1998). Student teaching experiences are usu-
ally accepted as the most influential components of a teacher education program, and have the power 
to shape student-teachers’ development as novice teachers (Glenn, 2006; Leshem, 2012).

Any process to strengthen teacher education programs must include a careful study of student 
teaching because it is usually the final education course students take and the most influential field 
experience in a teacher education program. Therefore, many teacher education programs use stu-
dent teaching as the primary evaluation of student competencies (Kirk, Macdonald, & O’Sullivan, 
2006). Student-teaching serves as the culmination of the teacher education programs and provides 
student-teachers the opportunity to put all previous field experience and pedagogical instructions 
into practice (Huling, 1998). Providing student-teachers with a series of experiences such as student 
teaching, classroom observation, lesson planning, classroom management, student guidance, etc. 
would make them better prepared agents geared toward in-the-field practice, thereby making them 
potentially advantageous in becoming teaching professionals. Findings from studies reveal that 
teacher identities are constructed (Gu & Benson, 2015), teachers face a transition from the course 
content to real conditions (Tarone & Allwright, 2005), and they get a feel of classroom management 
(Wright, 2012).

Weighing multiple perspectives in terms of student teaching practices will help us capture the 
richness and complexity of the process student-teachers go through more precisely. Focusing on 
student-teachers’ beliefs will be instrumental with respect to understanding the underlying deci-
sions which shape student-teachers’ classroom actions. This helps us go beyond the traditional  
notion of language teaching simply reduced to classroom behavior and have a broader understand-
ing of cognitive, affective and behavioral dimensions. This study incorporates the main premise of 
reflective practice (Schön, 1987) and the idea here is that what teachers do in the classroom is a 
representation of their beliefs. In Richards and Lockhart’s (1996, p. 29) words, “It [The view of teach-
ing that involves cognitive, affective and behavioral dimension] is based on the assumption that 
what teachers do is a reflection of what they know and believe, and that teacher knowledge and 
‘teacher thinking’ provide the underlying framework or schema which guides the teacher’s class-
room actions”. Understanding teacher cognition from different perspectives could be enriching  
because, in accordance with the premise of sociocultural tradition (see Vygotsky, 1978), learners 
need to negotiate or mediate the information they process for learning to take place. When the 
mediation in question is applied to the zone of proximal development, cognitive development of 
learners in the presence of more capable peers might be facilitated when they are provided scaffold-
ing assistance (Vygotsky, 1978).

Exploring the perspectives of pupils and cooperating teachers who are affected by student-teach-
ing would help us better conceptualize the practicum process and provide insights into achieving 
more transparent, consistent and sustainable training standards. The cooperating teachers’ per-
spectives could prove to be instrumental to help teachers make the transition between the work in 
faculty classrooms and work as a full-fledged, independent teacher. Student-teaching is a highly 
regarded activity in teacher education, and there exists today considerable support for the assertion 
that the quality of the student-teaching experience depends largely on the professional abilities and 
attitudes of the cooperating teacher1 who has a day to day working relationship with the student-
teacher (Lane, Lacefield-Parachini, & Isken, 2003; Mulholland & Wallace, 2001). To put it differently, 
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cooperating teachers have great influence, positive or negative, on student-teachers’ attitudes, 
teaching and growth. Moreover, an analysis of pupils’ aspirations will enable us to define their expec-
tations better and enhance the likelihood of more informed decisions by going beyond the sheer reli-
ance on student-teachers’ perspectives.

1.1. Cooperating teachers
Cooperating teachers may influence student-teachers’ profession-related socialization, career satis-
faction, perceptions of the professional role, philosophies of teaching, instructional practices, and 
perhaps even their decision to stay in the profession (Britzman, 2000; Brouwer & Korthagen, 2005). 
Despite the strength of such views and supporting evidence of the power of cooperating teachers, 
there has been a strong debate about the selection of cooperating teachers. Previous studies point 
to the arbitrary selection of cooperating teachers as well as their inadequate preparation for their 
work as supervisors (Knowles & Cole, 1996; Yavuz, 2011). For example, Yavuz’s study (2011) revealed 
that the selection of cooperating teachers should be carried out through the cooperation of faculties 
and schools and a selection and evaluation criteria could be instrumental so as to minimize, if not 
totally eliminate, the problematic aspects of mentoring. Therefore, it appears that the selection of 
cooperating teachers is not duly systematic.

Research results also demonstrates that many student-teachers believe cooperating teachers 
disapprove of ideas and methods advocated by the teacher education programs or unable or unwill-
ing to support the needs of a student-teacher in the context of learning to teach (Borko & Mayfield, 
1995; Guyton & McIntyre, 1990). These results confirm our informal communications with student-
teachers throughout the years. Payant and Murphy (2012) studied 11 cooperating teachers’ percep-
tions of their roles in guiding the student-teachers of English and their study showed that the 
communication between the cooperating teachers and practicum course instructors was poor. 
Despite the potential outcome of mediation and negotiation which Vygotsky (1978) referred to his 
concept of zone of proximal development, the poor collaboration between the student-teacher and 
cooperating teachers, and cooperating teachers’ lack of precision in terms of their roles and respon-
sibilities were noted.

As a result, nearly every year, quality-focused teacher education programs invest considerable 
time and energy in selecting and supporting cooperating teachers who will serve their student-
teachers (Sinclair, Dowson, & Thistleton-Martin, 2006). The professional qualities of a cooperating 
teacher include the ability to give constructive feedback and having effective communication skills 
(Birrell & Bullough, 2005; Glenn, 2006; Killian & Wilkins, 2009), accept differences (Glenn, 2006), 
teach both technical and managerial skills of teaching (Graham, 2006), nurture student-teachers’ 
professional development and think about teaching (Beck & Kosnik, 2002; Wang & Odell, 2002; 
Zeichner & Liston, 1996), and provide student-teachers the freedom to explore new teaching styles 
or instructional approaches (Koerner, Rust, & Baumgartner, 2002). Moreover, being accountable for 
the instructional outcomes in the classroom and placing more pressure on the student-teacher to 
teach in the same manner and style in order to ensure similar outcomes (Cochran-Smith, 2005), and 
including the student-teacher in all aspects of the professional life of a teacher (meetings, profes-
sional development, extracurricular involvements, etc.) (Sayeski & Paulsen, 2012) are some other 
concerns.

Since the role of the cooperating teacher is complex and highly important, many different roles 
have been found in different studies. The cooperating teacher is assigned the role of coach and feed-
back provider (Broad & Tessaro, 2010; Calderhead & Robson, 1991; Clarke, 2006); observer, recorder 
and reporter (Borko & Mayfield, 1995); teacher educator (Book, 1996; Knowles & Cole, 1996); coaching 
(Russell, 1997); evaluator (Crookes, 2003); reflector (Crasborn, Hennissen, Brouwer, Korthagen, & 
Bergen, 2011; Schön, 1987); facilitator (Crasborn et al., 2011; White, Deegan, & Allexsaht-Snider, 
1997); socializer (Anderson, 2007; Zeichner & Gore, 1990); mentor (Coulter et al., 2007; Edwards & 
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Protheroe, 2004); relation-setter (Glenn, 2006; Latour, 2005); knowledge seeker (Clarke, 2006); regu-
lar classroom teacher (Goodfellow, 2000; Kent, 2001; Rajuan, Beijaard, & Verloop, 2007); and tolera-
tor of difficulties (Phelan et al., 2006; Smith, 2007).

1.2. Student-teachers
Student teaching is for student-teachers. The problems experienced during student teaching may 
influence the development and professional qualifications of student-teachers and as a result the 
overall success of student teaching. Therefore, it is not surprising to notice that research related to 
student teaching focus largely on the possible problems student-teachers encounter and percep-
tions of student-teachers on the process (Al-magableh, 2010; Almikhalafi, 2005; Coşkun, 2013; 
Hamaidi, Al-Shara, Arouri, & Abu Awwad, 2014; Izadinia, 2013; Perry, 2004; Pinder, 2008; Richardson-
Koehler, 1988; Smith, 1990).

Despite this quantitative advantage, still more research is needed to explore the ideas, values, 
expectations, and understanding shaping the relationship between cooperating teachers and stu-
dent-teachers since available research suggests that dispute on role expectations or lack of clarity 
of such roles might cause unsuccessful supervising relationships (Beck & Kosnik, 2000; Martin, Snow, 
& Franklin Torrez, 2011; Patrick, 2013; Rajuan et al., 2007).

1.3. Pupils’ perceptions of student teaching
As far as we were able to discern from the available literature, not much, except from Arnold (2002), 
has been available on the perceptions of pupils related to student teaching. In fact, this reality was 
one of the reasons of including pupils’ perceptions related to student teaching in this study. More 
research is needed to explore the process of student teaching from the perspectives of pupils in the 
classrooms and we hope that our study can initiate this awareness.

2. Methodology
Research about the cooperating teacher has much been investigated from the perspective of the 
student-teacher (Smith, 1990). However, it is important that research should move to more detailed 
and different perspectives on how the work of cooperating teachers is carried out (Rakicioglu-
Soylemez & Eroz-Tuga, 2014). Therefore, this study focuses on student teaching process from the 
perspective of both cooperating teachers and the pupils in student-teacher’s classes of EFL teaching 
in Turkey.

The study aims to determine how cooperating teachers and student-teachers perceived the pro-
cess of student teaching and changes if occurred as a result of the student-teachers’ presence in 
their classrooms. Interview questions used for cooperating teachers and pupils are provided below.

Two types of open-ended questionnaires were distributed to cooperating teachers and pupils,  
respectively, in order to gather the data during the spring semester of 2013 academic year. Both the 
cooperating teachers and pupils were chosen from Kayseri, a province in central Anatolia, Turkey, 
where student-teachers were undertaking teacher education program, including student teaching. 
Due to both high number of pre-service teachers and limited budget allocation made by the offices 
of revolving funds at universities, it is impossible to place each student-teacher to a classroom to 
work with a cooperating teacher. Therefore, groups of student-teachers, usually three to five, were 
put together, and they were assigned to a practice teaching class under the supervision of a cooper-
ating teacher.

In Turkey, as part of the curriculum, student-teachers have two tasks as their practicum compo-
nent in the senior year. The first one is school experience which takes place in the fall semester for 
14 weeks where student-teachers are required to observe the teaching practices of the cooperative 
teacher, learn school policies and procedures at a cooperating primary and/or secondary school. The 
student-teachers also expected to meet with their university supervisors for two contact hours to 
reflect on their observations and turn in their field notes and assignments.
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In the spring semester of the senior year, the student-teachers are assigned for their practice 
teaching, where each student-teacher is engaged in full-time teaching responsibilities under the 
supervision of a cooperating teacher for 14 weeks attending at least 6 class hours for a week. Again, 
each week for two contact hours, student-teachers meet with their university supervisor to reflect 
on their experiences. Student-teachers practice a couple of sample teaching sessions under the 
guidance of a cooperating teacher before they perform a final teaching under the observation of the 
university supervisor. Cooperating teachers’ assessment is used as the student-teacher’s mid-term 
grade where university supervisor’s assessment is used for the final grade. The passing grade is 50.

Twenty-one cooperating teachers of English language in six different state schools completed the ques-
tionnaire. The teachers were those serving as cooperating teachers for the student-teachers who took the 
Practicum Course the same semester. All of the teachers were paid by the Faculty of Education and each 
cooperating teacher had a minimum of three years of teaching experience. Inductive qualitative content 
analysis has been carried out to determine how 21 cooperating teachers and their pupils perceived chang-
es in teaching practice as a result of the student-teachers’ presence. The questionnaire used for cooperat-
ing teachers was adapted from Arnold (2002), and it consists of six open-ended questions:

• � What is your understanding of the role of the cooperating teacher?

• � What is your understanding of the role of the student-teacher?

• � How has your class been affected by the presence of a student-teacher?

• � What effect, if any, has the experience of being a cooperating teacher had on your own 
practice?

• � What do you like about having the student-teacher?

• � What do you dislike about having the student-teacher?

As for the reason of using Arnold’s (2002) study, we found the study and the format very useful 
and unique in nature as it focuses on student teaching process from the perspective of cooperating 
teachers and the pupils in student-teacher’s classes. It also helped us to compare a study from the 
USA with one from our context.

The following steps were taken to ensure consistency and trustworthiness. In order to increase 
the credibility, we reviewed the related literature and this helped us better conceptualize the  
research and interview questions. The respondents were assured that the findings would be used for 
research purposes only and their names would be kept confidential. Therefore, no names were  
assigned for the respondents and each respondent is indicated with a number sign (#). To avoid the 
use of gender-biased pronouns, we provided the pronouns for both genders together, such as s/he, 
and his/her. So as to increase the internal consistency, we asked another faculty experienced in 
qualitative inquiry to develop codes from the transcripts. When compared with that of the research-
ers, the consistency was calculated to be 90%, which meant that a considerable number of the 
codes developed were consistent.

3. Findings and discussions

3.1. The perceived role of the cooperating teachers
All of the cooperating teachers shared their feelings of responsibility to support, help, and guide their 
student-teachers. When asked about their perceived role of the cooperating teachers, they used the 
words guide, role model, mentor, facilitator, planner, teacher educator, resource developer, knowl-
edge transmitter, and master. These affirmed roles by the participants are in line with the aforemen-
tioned literature results.

The teachers’ accounts indicate that even if they perform the role of a “guide”, or “role model”, a 
one-way flow of transmission of knowledge or experiences was evident in some teachers’ speech:
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I think we [cooperating teachers] should be good role models as the cooperating teachers 
to our student-teachers. We must encourage them and create a positive atmosphere in the 
classroom for them. (#4)

I think our [cooperating teachers’] role is to show student-teachers how things are going on 
in real practice in every side of school atmosphere. (#1)

“Giving” (9), “sharing” (9), “showing” (5), and “providing” (5) were the most frequently used verbs 
followed by “cooperating” (4) to indicate their roles as cooperating teachers.

3.2. Cooperating teachers’ perceptions of the role of the student-teachers
The cooperating teachers in general seem to view the practicum process as a warm-up or transition 
to something “real”. This orientation is explicitly stated by several cooperating teachers (see Table 1).

The data reveal that a transition from “learning teaching” to “doing teaching” might test the stu-
dent-teachers’ preparedness. Moreover, considering the implied discrepancy of school and profes-
sional life which is frequently referred to as a transformation to “real”, it would be reasonable to 
argue that cooperating teachers perceive their teaching contexts somehow detached from univer-
sity community. This implication is made explicit in #11, who called for the need to expose student-
teachers to “authentic classroom atmosphere”. Moreover, the practicum process is also considered 
as a move from the “theoretical knowledge” to practical applications. The underlying assumption 
behind all these concerns seem to be rooted to the image of university which is usually associated 
with a place helping learners gain sheer theoretical knowledge.

Table 1. Perceptions of changes in teaching 
practice

Note: Teachers’ and pupils’ responses are categorized in positive, negative, and neutral terms. These changes are further categorized
into

 

practical and affective aspects and the impact on pupils both from the teachers’ and pupils’ perspectives is provided.

Technical practice Teachers’ affect Impact on pupils
Teachers’ positive
responses

Preparation for “real” contexts (8)
New activities, ideas, approaches (2)
Time management (1)
Observation (6)
Exchange of ideas (10) 
Acting unusually carefully (1)
Reflective practice (2)

Collaboration (4)
Promotion of risk-taking (1)
Motivation (8)
Satisfaction of helping-out (1)
More reflective (2)

Exposure to new teaching styles (3)
Opportunity to observe pupils (7)
Communication (1)
Increased comprehension (2)

Teachers’ negative
responses

Poor classroom management (3) Avoidance of role taking (1)
Increased nervousness of pupils (2)

Naughty classes (3)

Teachers’ neutral
responses

The same practices (2) Not affected much (3) No difference (2)

Pupils’ positive
responses

Help (7)
New words (3)
Teaching style (8)
Discipline (4)
Reduced noise (10)
Increased productivity (4)
Activity variety (11)
Group work (1)
Classroom management (3)

Motivation (7)
Increased self-esteem (1)

Enjoyable lessons (38)
Increased participation (13)
Better comprehension (11)

Pupils’ negative
responses

Turn-giving (4)
Not active enough (4)
Curriculum mismatch (1)
Poor classroom management (4)
Poor technical practice (4)

Change of atmosphere (3)
Undue responsibilities (2)
Student-teachers’ anxiety (7)
Boring classes (3)
Slow pace (2)

Increased noise (4)
Concentration problems (2)

Pupils’ neutral
responses

The same practices (9) — No difference (9)
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Besides, several other roles such as observation, collaboration, time management, and communi-
cation were also mentioned. The cooperating teachers used the words “observation”, “observe”, and 
“observer” (#5; #10; #13; #16; #20) repeatedly to point to the implied role of the student-teachers. 
Here, the implication is that student-teachers are given a detached role and they are not participa-
tory enough to contribute to the existing situation. This takes us to consider that the role assigned 
to student-teachers is to “imitate” rather than expand on the existing practices.

3.3. Cooperating teachers’ perceptions of student-teachers’ impact on student 
teaching classrooms
A considerable number of teachers, 13 out of 21, agreed that the student-teachers had a positive 
impact on students. The reasons they provided ranged from activity variety to motivation and from 
classroom management to resourcefulness. However, in line with the cooperating teachers’ ac-
counts, this positive impact on students seems to change according to the grades. The cooperating 
teacher #13 aptly points this out when s/he wrote:

The student-teachers, whom I was responsible for, attended different levels of classes. 
These classes were 4th, 5th, 6th and 8th grades. As a result of their ages, the reaction of 
my students showed variance. The 4th and 5th graders were the most impressed ones as 
they are enthusiastic about learning a foreign language and putting other teachers up in 
their classes. 6th graders also took benefit of their guest teachers. However, the 8th grade 
students didn’t show a noteworthy reaction to the student-teachers.

Cooperating teacher #6 and #21 argued that student-teachers’ impact on the pupils were negative 
as pupils became noisier and behaved badly more than usual in the presence of the student-teach-
ers. Three teachers indicated that there was not much difference (#5, #9, and #12) while some co-
operating teachers (#2, #4, #14) reported that the pupils were not comfortable when they met the 
student-teachers. Some teacher accounts could be given to validate this assertion:

At the beginning they were shy and tried to understand the reason why a student-teacher 
was there. Presence of a student-teacher makes the environment positive and funny. (#4)

Firstly, they [pupils] haven’t taken them [student-teachers] into consideration. They have 
neglected them but after a while they have learnt to be with them, to spend time with them. 
(#14)

3.4. The impact of being a cooperating teacher on one’s own practice
The question “What effect, if any, has the experience of being a cooperating teacher had on your 
own practice?” was asked to gather information about cooperating teachers’ opinions on the impact 
of student teaching process on their own practice.

Seventeen out of twenty were positive, three were neutral and one was negative in their reflec-
tions, which suggests that there was a two way exchange of information with cooperating teachers 
despite the way they describe the relationship (see Table 2).

3.4.1. Positive changes
From the cooperating teachers’ accounts, it is logical to deduce that they extend a welcoming hand 
to student-teachers as they helped the cooperating teachers increase their motivation in the class-
room, develop empathy, engage in reflective practice, brush up on the methodological aspects, and 
advance professionally.

Table 2. Cooperating teachers’ perceived changes after the arrival of student-teachers
Positive reactions Negative reactions Neutral reactions Total
17 (85%) 1 (5%) 3 (15%) 20 (100%)
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3.4.1.1. Increased motivation.  Teachers’ accounts reveal that they are moved or pushed by the 
student-teachers’ presence. The following accounts are taken as examples:

We [cooperating teachers] co-operated together with them [student-teachers] and that 
caused an extra motivation on me [cooperating teacher]. (#4)

They had a great effect on me. I [cooperating teacher] felt younger and more energetic 
when they [student-teachers] were in class (#9)

The transcriptions above seem to create a favorable image of the student teaching on the grounds 
that an energizing power is supplied to cooperating teachers. That the cooperating teacher felt 
younger is a sentence which is open to various interpretations, but we took it as the dynamism the 
student-teachers bring into the classes.

3.4.1.2. Nurturing empathy.  With reference to empathy, #2 and #9 said that the student-teachers 
reminded them of their student days and, reported that they were able to understand how the stu-
dent-teachers felt:

I remember my old days, how I was feeling at that time. I think it is a beneficial experience 
for both the cooperating teacher and the student-teacher. I am an old [a former] student 
of you. I think it is very effective having the experience of being a student-teacher. I can 
remember lots of things you talked about in the class. I compare what I learnt from you and 
what I did in the class. (#2)

… they reminded me of the old university days. As a confession, they made me think again 
the approaches and techniques. (#9)

3.4.1.3. Opportunity for reflective practice.  When teaching, developing a deeper understanding of 
the issues or events happening in the classroom is essential to feel the pulse of emerging situations 
or respond to the immediate needs of the students. As Richards and Lockhart (1996) point out, fail-
ure to attend to events happening in a timely manner may mean teachers lose touch with what is 
actually going on in the classroom. Thus, there is a need to enable teachers to keep track of their 
development. To this end, one of the cooperating teachers’ explanations in favor of the impact of the 
student-teachers sounds as an opportunity for reflective practice:

All my student-teachers were a mirror for me. I could see myself in this mirror. (#7)

3.4.1.4. Brushing up language teaching methods and techniques.  The following excerpts indicate 
impact on methods and techniques. They suggest that the introduction of student-teachers leads to 
a corresponding awareness of the language teaching methods and techniques because student-
teachers triggered the coordinating teachers to become familiar with new ways.

I have tried to improve the methods, activities and skills in language teaching and process 
more than I have done before. (#9)

As a graduate of English literature, I think I have a chance to get some new language 
teaching techniques during their teaching process in class. (#14)

As illustrated above, the cooperating teachers benefitted from the student teaching practice, par-
ticularly in terms of language teaching methods and techniques. Judging from the participant #14’s 
words, this situation is attributable to discrepancy of the curriculum offered in education faculties 
and faculties of letters. In Turkey, the graduates of the faculties of letters or some other faculties can 
also get a teaching job on condition that they get pedagogic formation. This makes those graduates 
who graduated from a department which is not particularly geared to language teaching disadvan-
taged due to the limited number of courses on language learning and teaching.
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3.4.2. Neutral (no change)
Several cooperating teachers stated that arrival of the student-teachers was not influential in their 
teaching practices. The cooperating teachers’ (#6; #12; #20) argument for their neutral stance in 
general, as the following accounts suggest, was that their actions did not differ because of the stu-
dent-teachers’ presence.

My practice didn’t change drastically. I was teaching as I did normally so that student-
teachers could see a natural setting of education. (#6)

3.4.3. Negative change (Behavioral change)
The student-teachers’ arrival was not always welcomed. One teacher indicated the negative impact 
of a student-teacher’s presence. Teaching, even if properly managed, sometimes turns out to be a 
child-raising experience for teachers as student misbehavior might be disruptive. This might, as 
(#21) maintains, make it difficult for teachers to cope with:

The pupils became naughty due to their [student-teachers] presence in the classroom.

3.5. Cooperating teachers’ perceptions of the student-teachers’ strengths and weaknesses
Exchange of ideas and experiences, increase in motivation, satisfaction of helping out and fostering 
reflective practice were cited to be the influential factors by the cooperating teachers. Exchange of 
ideas and experiences were the most recurring theme (10) followed by motivation. However, even 
though the word “exchange” refers to reciprocal acts or benefits, this did not seem to be in several 
cases-although the cooperating teachers reported that they benefitted from the exchange of ideas 
and experiences, some of the explanations they gave point to a one-way flow. The following excerpts 
could reasonably be interpreted in this light:

I told my pupils that the student-teacher will be a teacher in the future so please help them 
and study harder. I try to share my experiences about classroom management, the activities 
which can be used in the 7th and 8th grades. (#2)

I was happy that I got to share my experience with young people who were willing to work 
hard for their profession. (#6)

As for the student-teachers’ reported weaknesses, pupils’ classroom misbehavior, student-teach-
ers’ classroom management, personal problems, fear of falling behind the curriculum requirements 
were mentioned to be the undesirable outcomes. Pupils’ noise or the class size usually matter and 
these problems might become more evident, if not severe, when student-teachers take responsibil-
ity. This could also result in classroom management problems. Moreover, letting student-teachers 
take control of the lessons, as one of the cooperating teachers argues, could jeopardize the teachers’ 
chances of catching up with the curriculum:

I like having student-teachers in my classes, but to be honest I have had some questions 
in my mind before. Such as, will it be possible to finish the chapters in my schedule on time 
or not? Sometimes, activities take much more time than we expect. Luckily I have had no 
problems about what I have thought before. (#14)

3.6. Pupil questionnaires
In addition to the cooperating teacher questionnaire, a questionnaire was distributed to the pupils 
in 21 classes where there had been a cooperating and a student-teacher. One hundred and fourteen 
pupils fully completed and returned the questionnaires fully. Again, the questionnaire used for pupils 
was adapted from Arnold (2002). Considering the English language proficiency of the pupils, the 
questions were in Turkish language and included two open-ended questions, namely:

(1) � Have you noticed any changes/differences after the arrival of student-teachers?

(2) � What did you like/dislike about having a student-teacher in your classroom?
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We categorized the respondents’ answers to the differences after the arrival of the student-teach-
er into three broad themes, namely positive changes, negative changes, and no change. First of all, all 
the students’ responses were written verbatim. Then the preliminary jottings were made. Next, the 
codes were developed and then the recurring ideas were grouped into categories/themes. Of one 
hundred and fourteen respondents, ninety-one pupils indicated a positive change whereas nine  
pupils took a neutral stance suggesting that there was not much difference after the arrival of stu-
dent-teachers. Four pupils indicated a negative attitude whereas six respondents reported both 
negative and positive perceptions (see Table 3).

3.6.1. Positive changes
With respect to the positive changes, “enjoyable lessons” were the most recurring theme (see Table 1). 
One third (38) of the participants used the word enjoyable lessons to indicate the positive change after 
the student-teachers’ arrival. The following pupil comments illustrate this:

We liked the games. The classes got more enjoyable. (#37)

Lessons got more enjoyable; they are good at teaching; they make some applications 
without making us bored. (#51)

Lessons got more enjoyable; the trainee had a nice voice. (#105)

What made the lessons enjoyable was the activities such as games or other techniques used in 
the classroom, particular characteristics and teaching style of the new trainees (e.g. voice, use of 
songs, videos), the pace of the lesson, entertaining nature of the lessons, and student-teachers’  
facilitative communication with the pupils. Moreover, the turn-soliciting behavior of the student-
teachers was reported to aid class participation. The technical practices of student-teachers  
received the most varied comments from both cooperating teachers’ and pupils’ perspectives. The 
pupils mentioned activity variety as the greatest form of change (10%) whereas the exchange of 
ideas was the most noted issue valued by the cooperating teachers (50%).

Enjoyable lessons were followed by increased participation (11%) and better comprehension 
(10%). The following comment is an example of the increased eagerness to participate:

Everyone watches their behavior when the term “discipline” is pronounced. Participation 
increased and the classes got better. (#6)

In a similar vein, 11 pupils reported an improved comprehension in the student-teachers’ pres-
ence. Here is an example:

I began to understand the lessons better because the trainees are the teachers specialized 
in their field. (#31)

The pupils wrote down what they liked about the student-teachers in particular and we developed 
several themes from their answers—student-teachers’ help, class management that resulted in discipline 
and reduced noise, teaching style, activity variety, group work and productivity, motivation, increased self-
esteem were deemed to be the desirable aspects of pupils’ encounter with student-teachers.

Table 3. Pupils’ perceived changes after the student-teachers’ arrival
Positive 

reactions
Negative 
reactions

Positive and 
negative 
reactions

Neutral 
reactions

Total

91 (80%) 4 (0.03%) 10 (0.83%) 9 (0.78%) 114
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3.6.2. Neutral (no change)
The pupils who appeared to take a neutral position were usually of the opinion that there was not 
any change after the arrival of the student-teachers.

Nothing has changed. The same class … (#57)

3.6.3. Negative changes
The pupils whose reaction toward the changes was negative complained about the uneven turn-giving 
behavior through which only some pupils are advantaged while others are victimized, passive role of 
the student-teachers, teachers’, and their curriculum mismatch, teachers’ poor classroom manage-
ment and applications regarding technical practice. These negative aspects are grouped in students’ 
negative responses with reference to technical practice. Change of atmosphere, undue responsibilities, 
student-teachers’ anxiety, boring classes, and slow pace were found to be the negative aspects  
regarding the student-teachers’ affect. Moreover, mismatch with the curriculum, classroom manage-
ment problems due to the pace of the lessons, increased noise, and concentration problems were  
reportedly prevalent. For instance, one of the pupils (#90) claimed that change of the instructor  
affected them negatively: Some people, not everyone, got interested in the lesson. A lot of people com-
plained about “skipping” the lesson because the lessons were always taught by different people. Another 
pupil pointed to the classroom management failure after the student-teachers’ arrival: The lessons 
were slower. Because of the new teachers, some of my friends became naughty (#92).

Another pupil comment provided evidence of the anxiety-provoking nature of the change of voice:

We were anxious as we feared that they would not like us at first but we established rapport 
soon. My classmates studied more. (#114)

According to the pupils and the cooperating teachers, the least contributors of change were  
related to the student-teachers’ communication with pupils. However, this does not necessarily 
mean that pupils were not affected by the feelings or emotions of the teachers. A considerable num-
ber of pupils did not hesitate to write their student-teacher’s name as the main reason for the 
change which could be indicative the effect of student-teachers. The following a pupil’s comments 
in which the name of the student-teacher was highlighted:

With the arrival of xxx teacher, we began to like English. Some of my classmates got 
naughty. We sang songs together and we really loved her. I think she will be a sweet 
teacher. (#17)

Even though almost all students (95) had a high opinion of the prospective teachers, some held a 
neutral (9) or negative (10) view of them. Anxiety, which we categorized under teachers’ affect in 
this study, was found to be the most provoking factor for their negative orientations. Although the 
student-teachers’ affect was not considered to be particularly influential in students’ reasoning for 
a change, anxiety as an affective factor played a significant role in creating a negative or distorted 
perception.

4. Discussion
The data suggest that student teaching can provide a meaningful opportunity for growth and learn-
ing both for cooperating teachers and for pupils. It is clear from the responses to the questionnaires 
that both cooperating teachers and pupils are aware of some growth as a result of student teaching 
process. The growth becomes clearer with some cooperating teachers’ and pupils’ reflections. Even 
though a great number state that they have benefitted from the exchange of ideas and experience 
of sharing, some of the arguments provided are usually categorized as a one-way flow of exchange. 
That is to say, the flow of exchange is usually cooperating teacher-based, giving little room for reci-
procity. This finding is similar to findings from Kızıldağ (2011) in that the student-teachers failed to 
provide the required competences due partly to teacher-centered flow of classes. This might be 
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enriching for the student-teachers as they are subject to this flow; however, ensuring the integra-
tion of student-teachers’ ideas would be more desirable as new perspectives could widen the hori-
zon. One of the conventional notions of mentoring implies a hierarchy of power relations where the 
mentee, usually the less-experienced person, is positioned in a “subservient status” (Kochan & 
Trimble, 2000). In accordance with this view of student teaching, it is not surprising that a one-way 
relationship could prevail in situations where the traditional wisdom still holds true.

The results also indicate that cooperating teachers’ focus is more on their pupils rather than stu-
dent-teachers and this focus sometimes may reduce their mentoring possibilities. When judging the 
impact of the student-teachers, cooperating teachers constantly refer to the pupils and they fail to 
provide an account of their own mentoring responsibility.

When specifying the merits of the practicum process, a considerable number of cooperating 
teachers refer to either getting familiar with or recollecting some teaching methods and techniques. 
However, they are not clear about how they benefitted from the methods and techniques in ques-
tion or whether they exercise the same methods or techniques. Thus, the impressions of method or 
technique familiarization are superficial in nature.

The data reveal that cooperating teachers lack specific preparation to give quality and profession-
ally appropriate support for student-teachers as emphasized in the literature. For instance, provision 
of constructive feedback is considered to be a significant characteristic of the cooperating teachers 
(e.g. Anderson, 2007; Russell & Russell, 2011; Sayeski & Paulsen, 2012; Yavuz, 2011). However, the 
cooperating teachers in the study did not reveal anything specific about the feedback they provided 
and the word “feedback” was uttered by only one teacher, which suggests that feedback provision 
does not gain the emphasis it deserves. For this study, the support does not go beyond the exchange 
of ideas, as many comments indicate a one-way flow. In addition, the roles assigned to cooperating 
teachers appear to support the one-way flow in question.

The data also point out that pupils usually credited the student-teachers’ impact on themselves 
whereas the cooperating teachers usually credited technical practice of the trainees as the source 
of change. It is worth noting that there were teachers who provided reference to the two-way nature 
of the practice teaching arguing that the process was mutually fruitful. Cooperating teachers’ inspi-
ration, especially by the techniques used by the student-teachers takes us to consider the benefits 
of the process on the part of the cooperating teachers. When these benefits are compared with  
pupils’ accounts, similarities become more visible (see Table 4). This could partly be attributed to the 

Table 4. Similarities between the perceptions of pupils and cooperating teachers about the 
student-teachers’ activities
Pupils’ accounts Teachers’ accounts
After the arrival of trainees we were exposed to new 
teaching styles and this improved our productivity. 
Through various activities we made a lot of practice. 
(#109)

I like learning new techniques and methods from 
student-teachers. (#3)

I like it in this way. We like all games. (#39) I have eight years of experience on being an English 
teacher and this is the first time that I have worked as a 
cooperating teacher. This year was such a year that I felt 
as I burnout on my occupation. Working with university 
students brought me new blood and I summoned up my 
energy as I learned some new and valuable ideas from 
them. (#13)

Lessons got more enjoyable after meeting new trainees; 
there were many activities and we understood the les-
sons better. (#87)

That’s a useful experience for me. I got the chance of 
learning their ideas about teaching and learning profes-
sion. (#17)
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achievement of the desired outcomes of “Teaching English to Young Learners” course recently intro-
duced in English language teaching programs in Turkey. Through the course, student-teachers are 
given further opportunities to feel the pulse of the students and make their lessons more engaging.

5. Conclusion
Wide range support in the community and its popularity with student-teachers puts some important 
burdens and emphasis on the process of practice teaching. Therefore, practice teaching is a high 
impact experience and a period of intense learning and growth if it is done professionally. However, 
if it is done at a superficial level and it is imprecise, student teaching becomes a real source of deep 
dissatisfaction for many parties included in the process (e.g. student-teachers, cooperative teachers, 
teacher educators).

When student-teachers face the realities of classroom life, they need immediate help. And at this 
highly critical period, the person or the source of information ready to provide the necessary help 
and guidance is the cooperating teacher. Therefore, the effective availability of the cooperating 
teacher in the transformation process of the student-teacher into the teaching profession is 
pivotal.

The unavailability of cooperating teachers to help the student-teachers in time of need is an  
important concern of the student teaching process. The data reveal that, though not questioned 
directly, many of the cooperating teachers have no proper training to guide student-teachers. This 
tendency becomes evident when the cooperating teachers preferred to jump into the teaching 
methods and techniques when judging the student-teachers’ efforts rather than provide something 
specific regarding the fulfillment of their own and student-teachers’ responsibilities. Sometimes 
teachers accept the supervision of student-teachers not because they are committed to the practi-
cum task, but basically for the additional payment. The task of a cooperating teacher is not as simple 
as it looks since “mentoring is not a straightforward extension of being a school teacher” (Arnold, 
2006, p. 117).

The selection of cooperating teachers must meet two important criteria; effective classroom teach-
ing skills and effective supervision skills. Teachers should have positive attitudes toward guiding and 
helping students in order to establish a sound supervisory contact. It should be noted that having 
effective classroom teaching skills does not always result in having effective supervisory skills.

Although much has been written about student teaching, we really have very little systematic or 
empirical knowledge about it. On the one hand, by examining the data of both the cooperating teach-
ers and the pupils in student teaching classrooms, this study contributes to our understanding of 
what cooperating teachers and pupils feel about this important process. On the other hand, the find-
ings from the study should be interpreted with caution as this is a qualitative research which relied 
heavily on individual’s perspectives; the quest for generalizability is not applicable to this study.

An investigation of the nature and effectiveness of cooperating teachers’ supervision, as perceived 
by both student-teachers and cooperating teachers themselves could be very useful to find out some 
interesting results about their perceptions and expectations in order to complete the whole picture of 
student teaching. Although the selection of the cooperating teachers was not subject to a methodo-
logical treatment in this study, the selection of cooperative teachers should be carried out with cau-
tion in order to guarantee the quality of the supervision given to the student-teachers. Further studies 
could be carried out to specify and find out the selection process and the criteria of cooperating 
teachers. Although there are a lot of number of student-teachers and rather limited budget for coop-
erative teachers which make it difficult to assign one student-teacher to one cooperative teacher. 
Still faculties of education should be more selective of both the schools and the cooperative teachers 
they send their students to. There should be certain criteria for both choices in order to ensure that 
students who undergo their practice teaching process will be able to make the most out of this very 
important part of their professional life (Duquette, 1994; Sayeski & Paulsen, 2012).
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Measuring classroom management expertise (CME) 
of teachers: A video-based assessment approach 
and statistical results
Johannes  König1*

Abstract: The study aims at developing and exploring a novel video-based assessment 
that captures classroom management expertise (CME) of teachers and for which  
statistical results are provided. CME measurement is conceptualized by using four 
video clips that refer to typical classroom management situations in which teachers 
are heavily challenged (involving the challenges to manage transitions, instructional 
time, student behavior, and instructional feedback) and by applying three cognitive 
demands posed on respondents when responding to test items related to the video 
clips (accuracy of perception, holistic perception, and justification of action). Research 
questions are raised regarding reliability, testlet effects (related to the four video clips 
applied for measurement), intercorrelations of cognitive demands, and criterion-
related validity of the instrument. Evidence is provided that (1) using a video-based 
assessment CME can be measured in a reliable way, (2) the CME total score represents 
a general ability that is only slightly influenced by testlet effects related to the four 
video clips, (3) the three cognitive demands conceptualized for the measurement of 
CME are highly intercorrelated, and (4) the CME measure is positively correlated with 
declarative-conceptual general pedagogical knowledge (medium effect size), whereas 
it shows only small size correlations with non-cognitive teacher variables.
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achievement, whereas insufficient mastery may 
lead to teacher stress and burnout. From previous 
research on teacher expertise, we know specific 
teacher knowledge of the learning environment 
and their knowledge of procedures for adequate 
classroom management are highly relevant. This 
study aims at developing and exploring a novel 
video-based assessment that captures teachers’ 
classroom management expertise (CME) and 
for which statistical results are provided. Thus, 
the article and its research orientation as well as 
empirical findings point toward a new form of 
assessment regarding a central issue of teachers’ 
daily work. This form of discourse can serve as a 
powerful context and as an important channel for 
improving challenges of teaching. It supports the 
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teachers should learn, know, and be able to do.
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For the past decades, the interest in doing research on the measurement of cognitive elements of 
teacher competence has been growing, as systematic literature reviews demonstrate [e.g. Blömeke 
and Delaney (2012), for the knowledge of mathematics teachers and König (2014), for teachers’ 
general pedagogical knowledge (GPK)]. One major reason for this is the understanding that knowl-
edge is required for effective teaching, as the research on teacher expertise shows (e.g. Berliner, 
1986, 1992; Bromme, 1992, 2001; Carter, Cushing, Sabers, Stein, & Berliner, 1988; Hogan, Rabinotwitz, 
& Craven, 2003; Klein & Hoffman, 1993; Sabers, Cushing, & Berliner, 1991). For the majority of rele-
vant studies, however, the classical paper-and-pencil assessment represents the dominating para-
digm (e.g. Baumert et al., 2010; Hill et al., 2008; König & Seifert, 2012; Tatto et al., 2012) not least 
because it enables an efficient and reliable way to measure declarative-conceptual knowledge in 
large samples. For example, in 2008, the Teacher Education and Development Study – Learning to 
Teach Mathematics (TEDS-M) was carried out under the supervision of the International Association 
for the Evaluation of Educational Achievement (IEA). TEDS-M was a comparative study of teacher 
education and the first IEA study on tertiary education as well as the first international large-scale 
assessment of future teachers that worked with representative samples (Tatto et al., 2012). The 
TEDS-M target population were mathematics teachers for elementary and middle schools in their 
final year of teacher education. More than 20,000 future teachers from 17 countries worldwide were 
tested using paper–pencil instruments measuring their mathematical content knowledge (MCK), 
mathematical pedagogical content knowledge (MPCK), and GPK. In TEDS-M, MCK covers the main 
mathematical areas relevant for future teachers, MPCK refers to curricular knowledge, knowledge of 
lesson planning, and interactive knowledge applied to teaching situations, and finally GPK is struc-
tured in a task-based way, i.e. referring to knowledge teachers need to prepare, structure, and evalu-
ate lessons (“structure”), to motivate and support students as well as manage the classroom 
(“motivation/classroom management”), to deal with heterogeneous learning groups in the class-
room (“adaptivity”), and to assess students (“assessment”) (for more details, see König, Blömeke, 
Paine, Schmidt, & Hsieh, 2011; Tatto et al., 2012).

However, the measurement of context-dependent, procedural teacher knowledge goes beyond 
the limited scope of classical paper-and-pencil assessments (Blömeke, Gustafsson, & Shavelson,  
in press; Shavelson, 2010). This is especially true when looking at an action-orientated teacher skill 
such as effective classroom management. To account for such methodological concerns, a major 
current focus in the measurement of teacher knowledge and skills is the shift from paper-and-pencil 
tests to the implementation of instruments using video clips of classroom instruction as item 
prompts: such studies use videos as a stimulus in the item stem, an assessment format which is 
frequently referred to as “video-vignette” or “video-cued testing”. Video-based assessment instru-
ments are used to address the contextual nature and the complexity of the classroom situation. 
They are considered to improve the measurement of teacher knowledge when compared with the 
classical paper-and-pencil test (König, 2014).

Several studies (e.g. Kersting, 2008; König, Blömeke, Klein, Suhl, Busse, & Kaiser, 2014; Seidel, 
Blomberg, & Stürmer, 2010) have already adopted this approach to provide a more ecologically valid 
measurement of teacher knowledge and to intend to measure knowledge that is more of a situated 
nature (Putnam & Borko, 2000). The study by Kersting (2008) examines a video-analysis instrument 
to measure teacher knowledge of teaching mathematics. Among other findings, evidence is pro-
vided the instrument is reliable and a variety of video clips can be used to measure a homogeneous 
construct. The study by König et al. (2014) examined the relationship of mathematics teachers’ 
general pedagogical skills to notice and interpret typical classroom situations from a pedagogical 
perspective. As expected, the skill to notice and the skill to interpret are of different quality. This 
shows that what a teacher knows and is able to do is of multidimensional nature, a finding that 
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should be accounted for by any assessment instrument measuring teacher knowledge. In the study 
by Seidel et al. (2010), a video-based assessment instrument was evaluated by student teachers and 
in-service teachers regarding its usability. Overall acceptance was good. Pre-service teachers as well 
as in-service teachers evaluated the classrooms situations shown in the video clips as being a help-
ful tool to analyze lessons, and to discuss teaching and learning. Video clips were regarded as being 
meaningful authentic, and interesting.

With the growing popularity of video-based measurements in the field of teacher knowledge  
research, it is essential to establish a convincing empirical rationale for their implementation. However, 
the theoretical and methodological advantage delivered by using video clips remains to be specified. 
To expand previous research, our study aims to address the measurement of situational knowledge in 
teachers by proposing a video-based approach for testing pedagogical knowledge and skill required 
for successfully meeting the specific requirements involved in effective classroom management.

As for example TEDS-M shows teacher knowledge about classroom management can be assigned 
to the broader understanding of GPK, whereas in turn GPK has been defined as one of the central 
cognitive components of professional teacher competence (Blömeke et al., in press; Tatto et al., 
2012). Since such a conceptualization of teacher competence is based on research on teacher exper-
tise, in the following we consider that classroom management expertise (CME) belongs to the area 
of GPK thus contributing to an essential component of professional teacher competence. Research 
on classroom management in general has triggered broad interest, as for example the correspond-
ing handbook by Evertson and Weinstein (2006) demonstrates. Meta-analyses of empirical studies 
have repeatedly shown adequate mastery of classroom management is clearly related to student 
achievement (e.g. Hattie, 2012; Wang, Haertel, & Walberg, 1993). By contrast, insufficient mastery 
may lead to teacher stress and burnout (e.g. López et al., 2008). Successful classroom management 
depends on the teachers’ ability to identify and interpret the critical aspects of the teaching learning 
process (Kounin, 1970). Knowledge in relation to classroom management refers to an “intellectual 
framework” (Doyle, 1985, p. 33), consisting of knowledge of the learning environment and proce-
dures for adequate classroom management, which teachers have to acquire rather than an accu-
mulation of isolated scripts and facts such as “don’t smile before Christmas”. The importance of CME 
as being part of a teacher’s professional competence has been addressed by some studies on teach-
er competence measurement (König et al., 2011; Voss, Kunter, & Baumert, 2011). Although these 
studies seize classroom management as an important aspect of teachers’ GPK, none of them have 
started to conceptualize teachers’ situational knowledge of classroom management extensively. As 
a consequence, the measurement of classroom management has not only been limited to the  
paper-and-pencil approach predominantly, but it has also been kept a subordinated construct of 
GPK. This becomes critical when a measure of CME conceptualized as a self-contained construct is 
needed, for instance, for doing specific research on the effectiveness of professional development of 
teachers in the field of classroom management.

To establish the theoretical rationale for our study, a specification of pedagogical knowledge and 
skills required for successful classroom management was developed (cf. König & Lebens, 2012). Building 
on previous research showing expert teachers systematically perceive and interpret classroom events 
and sequences differently from novices, three cognitive demands that will be outlined in the following 
were distinguished: “accuracy of perception”, “holistic perception”, and “justification of action”.

First, from the research on teacher expertise which has proven to be valid across different subjects 
and countries, it is well known that expert teachers outperform novice teachers in recalling mean-
ingful instructional details (Klein & Hoffman, 1993; König & Lebens, 2012). Expert teachers’ categori-
cal perception with which phenomena, events, or sequences are cognitively divided into relevant 
units for perception (e.g. Bromme, 1992) supports them to focus on the relation between knowledge 
elements rather than on discrete elements. Repeated activation of schemata strengthens connec-
tions between elements within a schema and support enhanced activation of knowledge for catego-
rizing new information when salient cues are present. Since connectivity and complexity of schemata 
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required for identifying and categorizing information evolve with practice (e.g. Dehoney, 1995),  
“accuracy of perception” is an indicator of expertise. Consequently, it can be reasonably assumed 
that expert teachers identify relevant instructional situations seen in a video-vignette assessment 
more precisely and correctly than do novices (Sabers et al., 1991).

Second, expert teachers can be characterized by a more “holistic perception” compared to novices 
(Bromme, 2001; König & Lebens, 2012): they reconstruct and anticipate the context of instruction 
and engage in reflecting alternative problem-solving strategies. Whereas novice teachers observe 
classroom situations step by step due to the fragmented structure of their knowledge, experts  
have an intuitive grasp of the situation since their knowledge is highly interlinked (Bromme, 1992). 
More specifically, prior knowledge of experts organized in schemata is employed during perception 
to form a cognitive representation of the situation (Putnam, 1987). By contrast, novices, whose 
knowledge structures for constructing a mental framework have not yet been developed, are likely 
to experience difficulties in reconstructing the context of instruction.

The third dimension of cognitive demands (“justification of action”) refers to the functional inter-
pretation of instructional events and sequences that depends on reasoning about the instructional 
intention and rationale amidst the context of classroom teacher–student interaction (Berliner, 
1992). Although the functional interpretation of actions is rarely explicated in everyday teaching 
situations, it can be accessed from long-term memory (Bromme, 1992). In contrast to teachers’ 
holistic perception, the interpretation of events goes beyond generating mental representations, 
since it strongly depends on reframing and transforming knowledge (König et al., 2014). Whereas 
the holistic perception can be described as a perceptive-representational process, the interpretation 
of events refers to transformative processes.

Besides these three cognitive demands relevant for measuring CME, a variety of typical classroom 
management situations are needed to assure content-related breadth of the assessment. So the 
video clips used for the assessment in our study refer to typical classroom management situations 
in which teachers are heavily challenged [following classifications provided by Hawk and Schmidt 
(1989), Swartz, White, Stuck, and Patterson (1990), and Doyle (2006)], involving to manage transi-
tions, instructional time, student behavior, and instructional feedback. Although each video can be 
assigned to one of these situations, they also include aspects of the other situations. For example, 
one video clip focuses on the transition of instructional phases, a central dimension of classroom 
management supposed to run smoothly and effortless provided that classroom management is  
effective (Kounin, 1970). It first displays a class working on different group tables. Then, introduced 
by an acoustic signal, the teacher is displayed. She instructs the students to finish group work, to 
carry out a relaxation task, and announces the presentation phase of the lesson. Although the clip is 
very short (about 1 min), besides managing transitions, the teacher also has to manage instructional 
time and student behavior in that specific situation.

This study aims at developing and exploring a novel video-based assessment that captures teach-
ers’ CME conceptualized via a matrix of cognitive demands and classroom management situations. 
We examine the following questions:

(1) � Does the assessment instrument measure the CME construct in a reliable way?

(2) � When using four video clips as item prompts, do any testlet effects related to the four video 
clips occur?

(3) � To what extent are the three cognitive demands intercorrelated?

(4) � Can evidence be provided for criterion-related validity of the measurement instrument?

Examining these issues, we use the following assumptions: (1) CME can be measured using a  
video-based assessment in a reliable way. (2) The CME total score represents a general ability that is 
not or almost not biased by testlet effects related to the four video clips. (3) Due to the connectivity 
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of teacher knowledge and skills, the three cognitive demands conceptualized for the measurement 
of CME are highly intercorrelated. (4) Considering convergent validity (Campbell & Fiske, 1959), an 
examination of the correlation between CME and general pedagogical is of great interest. Since GPK 
involves “broad principles and strategies of classroom management and organization that appear to 
transcend subject matter” as well as knowledge about learners and learning, assessment, and edu-
cational contexts and purposes (Shulman, 1987, p. 8), CME can be regarded as a construct that is 
located in the field of GPK, but due to its specific definition it covers a segment of that knowledge 
only. Thus, we assume the CME measure is positively correlated but not identical with declarative-
conceptual GPK. Moreover, CME should be positively correlated with teacher self-efficacy. Self-
efficacy is used since it can be regarded as a protective factor for mental health and resilience 
(Schwarzer & Hallum, 2008). Following the state-of-the-art literature, it can be assumed that ineffec-
tive classroom management strategies are linked to poor self-efficacy beliefs leading to a vicious 
cycle of motivational and professional deficits. Therefore, besides teacher self-efficacy, also teacher 
burnout scales are used as a non-cognitive criterion measure. Teacher burnout has already been  
investigated with the challenge of classroom management, e.g. regarding the question of how to 
deal with disruptive behavior of students (López et al., 2008). Following this research, we also as-
sume CME is negatively correlated with teacher burnout scales taking into account that, besides 
self-efficacy, it may represent another protective factor for teacher burnout. However, accounting for 
discriminant validity (Campbell & Fiske, 1959), we assume only small effect size correlations between 
our CME measure and non-cognitive teacher variables such as self-efficacy and burnout scales.

1. Method

1.1. Sample
In 2013, one elementary and two secondary schools in the greater area of Cologne, Germany, agreed 
to participate in our study. The whole teaching staff of each of the three schools was tested. The 
schools varied with respect to size from 15 teachers and 19 teachers to 85 teachers. The sample 
consists of 119 teachers. 90 of them (77%) are female. By average, they are 44.1 years old (SE = 1.1, 
SD = 11.9, min = 25.0, max = 64.0) and have taught for 16.7 years at school (SD = 12.0, min = 1.0, 
max = 41.0).

1.2. Data collection and procedures
The three schools that agreed to participate were asked to assembly their teaching staff for one 
hour. One test session per school was conducted. The survey was administered by a research assis-
tant who was a member of the project team. Teachers first had to complete a background question-
naire containing variables such as age, sex, and teaching experience. Second, the CME instrument 
was administered with a total duration of 20 min allowing 5 min for watching one video clip and 
responding to the corresponding test items. The four video clips are very short (they vary between 1 
and 2 min in length). Each video clip was presented only once, and respondents were only allowed 
to read test items related to a video clip when they had already watched that clip. This procedure 
assured that video clips were used as item prompts in a standardized way and teachers had to  
respond to test items immediately after having watched the correspondent clip. Test time of 20 min 
was appropriate since none of the teachers got bored or had to rush. Third, teachers had to complete 
a paper-and-pencil instrument measuring their GPK, which took another 20 min. Finally, they had to 
complete a questionnaire containing non-cognitive teacher variables such as teacher self-efficacy 
and burnout.

1.3. Measures
In this study, we investigate a new measurement instrument that captures the CME of teachers  
using video clips of classroom instruction as item prompts followed by paper-and-pencil test items 
to be responded to. As criterion measures we use a cognitive measure and non-cognitive teacher 
variables. As a cognitive measure, a test measuring teachers’ GPK for teaching is applied, consisting 
of paper-and-pencil test items only. Teacher efficacy and burnout scales are used as non-cognitive 
teacher variables.
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1.3.1. CME video-based assessment instrument
The CME measurement instrument consists of four video clips of classroom instruction that refer to 
typical classroom management situations in which teachers are heavily challenged. These video 
clips were carefully selected from a pool of video clips available to the research team. For conceptual 
reasons, the selection procedure applied mainly intended to follow classifications of typical  
classroom management situations found in the literature (Doyle, 2006; Hawk & Schmidt, 1989; 
Swartz et al., 1990): the video clips had to represent authentic and comprehensive situational  
information of classroom instruction in which a teacher is challenged (1) to manage transitions, (2) 
to manage instructional time, (3) to manage student behavior, and (4) to manage instructional  
feedback. Whole-class interaction teaching situations were preferred, as in terms of effective  
classroom management they are more complex and thus more challenging for teachers than pri-
vate work-time situations during which a teacher assists a single student or a group of students 
(Kounin, 1970). The video clips had to represent a variety of classroom contexts (regarding school 
grade, school subject, composition of the learning group, and age of teacher), not least in order to 
detain respondents from getting used to one specific situational context during assessment. Besides 
conceptual issues, technical criteria had to be met, too. The video clips had to be of good quality both 
visually and acoustically, they had to represent usual events somehow familiar to every experienced 
school teacher, they had to be short and self-contained for research-related economic reasons. In a 
pilot study (König & Lebens, 2012), these criteria were issued by conducting an expert review before 
the procedure of selecting appropriate video clips was started. The video clips do not come along 
with complementary information about the teacher, the learning group or the lesson, since our idea 
to measure CME was to stick as closely as possible to the situation presented via video and to not 
distract respondents from perceiving the concrete classroom instruction.

Test items were developed for each video clip covering the three cognitive demands outlined 
above (accuracy of perception, holistic perception, and justification of action). In total, 27 test items 
were developed. Seven are multiple-choice response (MCR) and 20 are open-response (OR) items. 
Accuracy of perception is measured by 15, holistic perception by 8, and justification of action by 4 
test items.

Coding rubrics were developed for the OR items in a complex and extensive interplay of deductive 
(from our theoretical framework) and inductive approaches (from empirical teacher responses). In a 
pilot phase, codes from several independent raters were discussed in detail and coding rubrics were 
carefully revised and expanded. Thus, the coding manual is theoretically based as well as data-
based. The codes were intended to be low-inferent thus allowing to code every response with the 
least possible amount of inferences by the raters.

Coding rubrics for OR items consist of one criterion, two criteria or more than two criteria. If the 
single criterion is met by the response provided by the respondent, then the rater has to code this 
criterion with 1. If it is not met, a 0 will be given. Six test items were coded by one criterion, six test 
items by two criteria, and seven by more than two criteria (another two OR test items later turned 
out to be inappropriate for scaling analysis). Coding criteria of test items with two or more than two 
criteria were summed up thus having partial-credit items. For example, a test item with two coding 
criteria was transformed to a test item with full credit (coded with 2) and partial-credit (coded with 
1). Therefore, in this case, if a response fulfilled the two criteria, a 2 was given; if a response fulfilled 
only one of the two criteria, a 1 was given no matter which of the two criteria was met; and if none 
of the two criteria were met, a 0 was given. Test items with more than two criteria to be coded  
received sum scores ranging from 0 to the number of criteria summed up. Theoretically, three items 
range from 0 to 3, one item ranges from 0 to 4, two items range from 0 to 5, and one item ranges 
from 0 to 7.

However, when doing frequency analysis and exploratory scaling analysis, it turned out that these 
differentiations were not needed, i.e. they did not substantially contribute to the improvement of 
item fit statistics. For example, in case of the item with a theoretical range from 0 to 7, it turned out 
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the empirical range was 0 to 4 only. As a consequence, partial-credit items were recoded to dichoto-
mous items, i.e. additional categories were collapsed. For this, two different strategies were applied 
depending on the frequency distribution of each item: either full credit (1) was given for all responses 
fulfilling at least one criterion or, in case this led to a better discrimination index and frequency  
distribution full credit (1) was given for all responses that met two or more criteria.

All OR items measuring CME were coded on the basis of the coding manual. For the coding of the 
19 OR items, we finally use in the analysis of this article (see Section 1.3.2), in total, 48 coding cate-
gories were applied. First, two raters were trained with example responses from a previously con-
ducted small pilot study and thus learned about the principles of how to use the coding manual. 
When they were familiar with the coding procedure, they coded teachers’ responses provided to OR 
test items of this study. Thirty questionnaires (25% of all questionnaires) were randomly selected 
and coded by the two raters who then coded the responses independently of one another. As a 
measure of consensus and internal consistency, Cohen’s κ was estimated. For the 48 coding catego-
ries, it ranges from .29 to 1.0 with an average of Mκ = .80 (SDκ = .21). There were only four coding 
categories that felt below a κ value of .5, whereas 33 of the 48 coding categories had a κ value of .7 
or higher. This can be regarded as a good result (cf. Fleiss & Cohen, 1973; Landis & Koch, 1977) and 
thus confirms the quality of the coding rubrics. If conformity of raters was lacking, an agreement 
between the raters was obtained in collective discussion, calling on an expert if necessary. The four 
coding categories with a κ value below .5 were flagged and thus very carefully applied when all other 
questionnaires were processed. However, there were no subsequent coding problems with these 
categories.

1.3.2. Cognitive criterion measure
To account for a cognitive criterion measure in the domain of general pedagogy which includes the 
issue of classroom management (Grossman & Richert, 1988; Shulman, 1987), we applied the paper-
and-pencil test measuring GPK of teachers that was developed in the context of TEDS-M (König et al., 
2011).

The theoretical framework of GPK is structured in a task-based way and related to generic dimen-
sions of teaching quality. Thus, four content-related dimensions of GPK are considered highly rele-
vant allowing teachers to prepare, structure, and evaluate lessons (“structure”), to motivate and 
support students as well as manage the classroom (“motivation/classroom management”), to deal 
with heterogeneous learning groups in the classroom (“adaptivity”), and to assess students  
(“assessment”). Additionally, three dimensions of cognitive processes describing the cognitive  
demands on teachers when dealing with such generic classroom situations were defined following 
Anderson and Krathwohl (2001): to retrieve information from long-term memory in order to describe 
the classroom situation; to understand or analyze a concept, a specific term or a phenomenon out-
lined; and to generate strategies for how they would solve the problem posed (for more details, see 
König et al., 2011). Generic dimensions of teaching quality and cognitive demands made up a 4 × 3 
matrix which served as a heuristic for the development of the GPK paper-and-pencil test items.

In this study, a short form of the TEDS-M GPK test as described in König et al. (2011) was applied. 
For this, a selection of test items was used to reduce the test length to 20 min due to data collection 
constraints. On the basis of TEDS-M data, test items were carefully selected according to several 
criteria (such as range of item difficulty, variety of item format, differentiation into content-related 
dimensions and cognitive processes) in order to leave the GPK overall test construct unchanged. 
After having selected test items, this short form of GPK test was examined using TEDS-M data. Since 
findings showed it was possible to create a reliable overall test score and item fit statistics computed 
in a one-dimensional item response theory (IRT) scaling analysis using the software ConQuest were 
good, we assume the short form of the GPK test to be a valid cognitive criterion measure for our 
study. When applied to the teacher sample of our study, classical item analysis was conducted over 
the 31 items. Internal consistency was estimated at .758, which is a good result taking into account 
that only about half the test items of the original instrument were included into this short form.
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1.3.3. Non-cognitive criterion measures
To examine relationships between CME and non-cognitive teacher variables, two constructs that 
had already been subject to research in the area of teachers’ challenge to manage the classroom 
were focused on: teacher burnout and teacher self-efficacy. Teacher self-efficacy was measured  
using the scale developed by Schwarzer, Schmitz and Daytner (1999) consisting of 10 items  
(e.g. “Even if I am disrupted while teaching, I am confident that I can maintain my composure and 
continue to teach well.” α = .777). The Maslach burnout inventory (MBI; Maslach, Jackson, & Leiter, 
1996) was used to assess the three burnout dimensions depersonalization (five items; e.g. “I feel I 
treat some students as if they were impersonal objects”, α = .777), reduced personal accomplish-
ment (eight items; e.g. “I have not attained important goals with my work”, α = .688), and emotional  
exhaustion (nine items; e.g. “I feel emotionally drained from my work”, α =  .878). All scales were 
administered using a four categories response format (“not at all true”, “barely true”, “moderately 
true”, and “exactly true”).

2. Results

2.1. IRT analysis
IRT analyses were done with the scaling software ConQuest in order to carefully investigate item 
characteristics. Three out of 27 test items did not show satisfying psychometric statistics and thus 
were excluded. The final scaling model using a one-dimensional Rasch model includes 24 dichoto-
mous test items, 19 OR items, and 5 MCR items.

The one-dimensional model and its results show it is possible to create an overall CME test score. 
The reliability is acceptable (EAP-reliability .699, WLE-reliability .706, Cronbach α .700) and the vari-
ance of the latent variable is sufficiently large (θ-Variance .601). Taking into account this measure-
ment instrument is a kind of performance assessment mainly using OR items rather than a 
declarative knowledge test, such reliability and variance values can be regarded as good results. 
Besides, item fit statistics (Table 1) show that item estimation parameters spread over a range of 
more than four logits (from −1.778 to 3.163), which is a good result (cf. Bond & Fox, 2007), and item 
discrimination is .36 by average. The four items with a discrimination index below the value of .3 
were kept in the scaling model for theoretical reasons, but also because they are clearly above the 
value of .2, which is still acceptable. Fit statistics of all 24 items are good, since the weighted mean 
square (MNSQ) of each item falls into the acceptable range between .94 and 1.07, and there is no 
statistically significant t-value (−1.96 <  t < 1.96). Item estimate parameters were examined with 
regard to mean and median differences in item assignment to one of the four video clips, item for-
mat (OR vs. MCR), and item assignment to one of the three dimensions of cognitive demands  
(accuracy of perception, holistic perception, and justification of action). As significance tests showed, 
there were no statistical significant differences related to these differentiations.

2.2. Testlet effect analysis
Video-based assessments capturing situated teacher knowledge are challenged by the question 
whether there is a homogeneous ability across the items related to the various situations of class-
room instruction presented by the video clips. Thus, the question arises whether any testlet effects 
may exist in our assessment approach (Sireci, Thissen, & Wainer, 1991). In our study, a testlet is 
defined as a cluster of items that share one video clip as a common context. If there are testlet  
effects, then items might measure something in common beyond the trait measured by the test as 
a whole.

Our hypothesis is that since CME as measured with our approach is a teacher skill widely inde-
pendent from the specific subject or age group, there should be no or almost no effects evolved with 
the individual video clip of the assessment, because the selected situations have many aspects in 
common. That is, although each of the video clips brings to the front one of the typical classroom 
management situations in which teachers are heavily challenged (managing transitions, instruc-
tional time, student behavior, and instructional feedback), the other challenges are also involved. 
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Therefore, we assume that a multidimensional model specifying each video clip as a latent variable 
should not necessarily fit better to the data than a model that specifies only one general latent vari-
able. To analyze this in depth, we will also specify a third model with a second-order factor reflecting 
CME as a general factor.

In order to analyze possible testlet effects, confirmatory factor analysis with categorical factor 
indicators was carried out using the software Mplus which in contrast to ConQuest provides several 
fit indices to compare models with different factor solutions. Analysis showed that the testlet factor 
model, i.e. a four-factor model in which test items of one video clip were assigned to one factor spe-
cifically, did turn out to be slightly better than a single-factor model (single factor model (model 1): 
χ2/df = 1.119, p =  .094, RMSEA = .032, WRMR = .930; testlet factor model (model 2): χ2/df = 1.085, 
p = .172, RMSEA = .027, WRMR = .894). However, the testlet factor model with an additionally speci-
fied second-order factor (model 3) also fitted well to the data (χ2/df = 1.084, p = .173, RMSEA = .027, 
WRMR  =  .899). Intercorrelations between the four testlet factors in model 2 are relatively high 
(.542/.569/.649/.731/.848/.899) and every testlet is highly (>.73) correlated at least with one other 
testlet factor. In model 3, CME is measured as second-order factor with factor loadings that are all 
greater than .7 (.706/.786/.911/.971). So the latent second-order factor can explain 83.0% of testlet 
1, 94.3% of testlet 2, 61.7% of testlet 3, and 49.9% of testlet 4. To conclude, although slight testlet 
effects occur, we predominantly see evidence from these confirmatory factor analyses to justify 
modeling the CME test as a one-dimensional construct.

Table 1. Item fit statistics from one-dimensional IRT scaling analysis

Item Clip Format
Cognitive
demand Estimate SE

Weighted
MNSQ t-value

Discrimination
Index Facility (%)

12 3 OR A −1.778 .206 .99 .0 .36 89.08

24 4 OR J −1.527 .853 1.01 .1 .31 86.55

2 1 OR A −1.446 .195 1.04 .3 .24 85.59

4 1 OR A −1.308 .191 1.01 .1 .34 84.03

19 4 OR A −1.308 .191 .98 −.1 .36 84.03

16 3 OR A −1.239 .189 .94 −.3 .45 83.19

7 2 MCR H −.939 .180 1.02 .2 .35 78.99

1 1 OR A −.879 .179 .95 −.4 .47 77.97

9 2 OR A −.830 .178 1.01 .1 .35 77.31

5 1 OR J −.779 .176 .99 −.1 .39 76.47

6 2 OR A −.628 .173 1.08 .8 .26 73.95

10 3 MCR A −.628 .173 1.07 .7 .30 73.95

21 4 MCR H −.140 .164 1.00 .0 .38 64.71

8 2 OR A .063 .162 1.03 .4 .35 60.50

20 4 OR H .141 .161 .98 −.3 .39 58.82

13 3 OR A .374 .160 1.07 1.1 .32 53.78

23 4 MCR H .563 .160 .97 −.5 .43 49.58

18 4 OR A .986 .162 .96 −.6 .45 40.34

3 1 OR J 1.206 .165 1.04 .5 .28 35.59

11 3 OR H 1.228 .164 1.02 .2 .36 35.29

14 3 OR A 1.484 .168 .96 −.5 .47 30.25

22 4 MCR H 2.022 .180 1.02 .2 .30 21.01

15 3 OR J 2.198 .185 .98 −.1 .36 18.49

17 4 OR A 3.163 .215 1.00 .1 .26 8.40

Notes: OR is the open response item and MCR is the multiple-choice item.
 A is the accuracy of perception, H is the holistic perception, and J is the justification of action.
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2.3. Intercorrelations of cognitive demands
To investigate possible intercorrelations of cognitive demands, another model specifying three  
latent variables, one for each cognitive demand, was analyzed (model 4). The fit of this model  
(χ2/df = 1.104, p =  .125, RMSEA =  .030, WRMR =  .915) is only slightly better than that of model 1  
reported in the previous section (χ2/df = 1.119, p = .094, RMSEA = .032, WRMR = .930). The holistic 
perception is more highly correlated with the accuracy of perception (.743) than with the justifica-
tion of action (.447). The difference of the two correlations is statistically significant (z  =  6.256, 
p  ≤  .05). By contrast, there are no statistically significant differences between the correlation of  
accuracy of perception with holistic perception (.743) and the correlation of accuracy of perception 
with justification of action (.775). To compare differences in height of correlations, the significance 
test proposed by Meng, Rosenthal, and Rubin (1992) was applied.

Again, this model 4 was analyzed with a second-order factor specified (model 5). The overall  
model fit remains almost the same (χ2/df = 1.104, p = .124, RMSEA = .030, WRMR = .933). Interestingly, 
the three latent variables are measured with similar factor loadings for the precision of perception 
(.949), the holistic perception (.862), and the justification of action (.805). Since they are all greater 
than .8, this allows the interpretation that all three cognitive demands are significant constituents 
of the overall construct of CME. However, the variance explained differs from 90.1% (precision of 
perception) to 74.3% (holistic perception) to 64.8% (justification of action). So obviously, much of 
CME is related to the skill of perception.

2.4. Criterion-related validity
Criterion-related validity was examined first by correlational analysis with the TEDS-M GPK  
paper-and-pencil test, then by an intercorrelation analysis with the non-cognitive teacher variables 
teacher self-efficacy and burnout. Teachers’ score in the video-based assessment of their CME was 
compared with their scores in the GPK paper-and-pencil test (using CME and GPK as manifest varia-
bles due to limited capacity of sample size). There is a positive, statistically significant correlation of 
medium size between CME and GPK (r = .470; p ≤ .001) leading to the assumption our video-based 
assessment approach to measure CME is not independent from teachers’ declarative-conceptual 
knowledge in the domain of general pedagogy as measured by the TEDS-M test. Such a correlation 
shows that the two constructs have something in common but are not identical. Their covariance is 
about 22%, but about 78% of their variance does not change together.

In another analysis, the relationship between CME and non-cognitive teacher variables was inves-
tigated. As expected, CME is positively correlated with teacher self-efficacy and negatively correlat-
ed with the three burnout scales (again all scales were used as manifest variables). However, these 
correlations were only of small effect size (.1 ≤ |r| < .3) and only correlations with two of the burnout 
scales were statistically significant (−.232 for reduced personal accomplishment and −.283 for  
depersonalization, each p ≤ .01), whereas the third burnout scale measuring emotional exhaustion 
(−.139, p = .122) and teacher self-efficacy (.132, p = .143) were not statistically significant. However, 
since the direction of these correlations support our assumption of CME as a valid construct, these 
correlations seem to be an important finding nevertheless.

Moreover, regarding the concept of convergent and discriminant validity (Campbell & Fiske, 1959), 
we see CME substantially closer correlated with GPK (medium effect size of correlation and conver-
gent validity) than with non-cognitive teacher variables (small effect size of correlations and discri-
minant validity). This makes CME a valid construct being relatively close to adjacent cognitive teacher 
measures and being relatively distant (though not completely independently) from non-cognitive 
teacher measures.

3. Discussion
Classroom management constitutes a central dimension of instructional quality, whereas teachers’ 
knowledge of classroom management is part of their professional competence. Managing the  
classroom exposes teachers to a range of demands requiring considerable expertise. This study 
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forwarded methodological consideration regarding the measurement of teachers’ CME, supporting 
the implementation of a novel video-based assessment approach. From a theoretical perspective 
and in relation to the requirements of classroom management, typical situations of classroom man-
agement (managing transitions, instructional time, student behavior, and instructional feedback) 
and the knowledge-based processing of perceiving and interpreting classroom instruction (accuracy 
of perception, holistic perception, and justification of action) were conceptualized. CME was empiri-
cally investigated by administering a test instrument that consists of four video clips used as item 
prompts and followed by test items related to these video clips. With our research questions we 
asked for (1) the reliability of the instrument, (2) possible testlet effects resulting from the four video 
clips and their corresponding items, (3) the intercorrelations of cognitive demands, and (4) the crite-
rion-related validity of the instrument.

Regarding our first question, findings from IRT scaling analyses show CME of teachers can be 
measured in a reliable way. Test items are located across a substantial ability range and generally 
show good item fit statistics. To investigate our second question, testlet effect analysis was done by 
comparing differently specified latent variable models. A testlet model specifying each video clip as 
a latent variable using its test items as indicators had a slightly better model fit than a model with 
only one latent variable using all test items as indicators. However, adding a second-order factor to 
the testlet model led to a nearly identical model fit which provided further evidence for the assump-
tion of a general factor being behind the measurement of CME. This assumption is also strengthened 
by the finding that mean and median differences in item parameter estimates of each video clip 
were not statistically significant, by relatively high intercorrelations between the latent variables 
specifying each video clip in the testlet model, and the relatively high coefficients of the indicators 
of the second-order factor. With regards to our third question, cognitive demands were analyzed by 
comparing latent variable models, too. Accuracy of perception somehow seems to be the basis for 
the two other cognitive demands, since it is highly correlated with both the holistic perception and 
the justification of action, whereas holistic perception and justification of action show a medium size 
intercorrelation only (<.5). So we see our assumption confirmed that teacher knowledge and skills 
related to classroom management is highly interwoven, but it is also obviously necessary to  
differentiate teachers’ holistic perception (perceptive-representational process) from their function-
al interpretation of classroom events (referring to processes of reframing and transforming  
knowledge). This further confirms our theoretical framework. Finally, when examining our fourth 
question, we found evidence our video-based assessment approach to measure CME correlates with 
teachers’ declarative-conceptual knowledge in the domain of general pedagogy. This is what  
research in other domains has also shown. Kersting (2008, p. 857), for example, reports a statisti-
cally significant correlation of r = .53 between a paper-and-pencil test measuring MCK for teaching 
and a video-analysis instrument to measure teacher knowledge of teaching mathematics. The 
height of the correlation we found (r = .47) was very similar to that reported by Kersting (2008) for 
the domain of mathematics. So, there seems to be a kind of analogy between the two very different 
assessments, confirming the construct validity of our approach.

Besides, in TEDS-M, GPK of German future teachers at the end of their initial teacher education was 
associated with their MPCK [manifest correlation of r = .30/.30 (SE = .05/.07) for elementary/middle 
school teachers, respectively; cf. Blömeke and König (2010) and König and Blömeke (2010)]. Although 
the correlation reported here between GPK and CME (r =  .47; SE = .07) was found for a sample of  
in-service teachers, comparing these correlations leads us to the assumption that GPK and CME have 
more in common (covariance about 22%) than GPK and PCK (9% covariance). This corresponds well 
to basic conceptions of how teacher knowledge is differentiated today (cf. Baumert et al., 2010; 
Shulman, 1987; Tatto et al., 2012): Since our GPK and CME measures are related to one of the three 
cognitive components of teacher knowledge researchers have identified (namely GPK vs. PCK and 
CK), they are more strongly interwoven compared with their correlation to one of the other cognitive 
components of teacher knowledge such as PCK. Accounting for this, we see our initially described 
consideration supported that CME belongs to the area of GPK thus contributing to an essential  
component of professional teacher competence.
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To conclude, we consider our CME measure not only a research tool capturing a cognitive variable 
of teachers. Regarding the discussion in which teachers are considered to be the key professionals in 
the school system, especially when looking at the challenge to provide high-quality opportunities to 
learn for students (Hattie, 2012; Schleicher, 2011), establishing a specific CME measure may support 
the debates and efforts about the clarification of what teachers should learn, know, and be able to 
do (Darling-Hammond & Bransford, 2007). Against this background, our research instrument could 
be applied in various research contexts. As an educational outcome, for example, it could be used as 
a measure of teacher education effectiveness research and research on the effectiveness of teacher 
professional development. As a determinant of instructional quality and student attainment, its 
predictive validity could be examined. Taking into account adequate mastery of classroom manage-
ment is clearly related to student achievement (e.g. Hattie, 2012; Wang et al., 1993), the hypothesis 
of teachers’ CME measure predicting what actually happens in the classroom (e.g. captured by stu-
dent ratings, video analysis of lessons, and indicators for student achievement) should be tested. 
That kind of research may have significant practical implications, at least for the situation in 
Germany, where classroom management is not only an important facet of instructional quality, but 
the challenges for teachers to deal with classroom management issues such as disruptive behavior 
of students has increased during the last decade as, for example, the PISA cycles have shown (OECD, 
2013).

However, limitations of our study should be mentioned, too. First, we applied our novel approach 
to a sample of 119 teachers only (due to data collection constraints, since in Germany, it is very  
difficult to test teachers at all). Replication studies using larger samples would be necessary to 
strengthen our work. Second, although our instrument shows CME can be measured in a reliable 
way, the slight testlet effects show there is room for improvement of psychometric properties. 
Presumably, this could be resolved by increasing the number of video clips and test items. For exam-
ple, when the number of video clips was doubled, the meaning of testlet effects, even if they slightly 
occur, may decrease because of the larger number of situations and aspects of classroom manage-
ment involved thus leveling possible effects that come from one or the other testlet.

In future research, our instrument should be applied to samples with different expertise level as 
well. Close inspection of the test items in Table 1 show that there are 11 items that are relatively 
easy, since their correct response frequency is 70% or higher. Teachers therefore did not have so 
much difficulty with about half of the test items. This lets us assume it will be possible to apply the 
test to pre-service teachers, since it differentiates CME in the lower ability range quite well. Especially, 
comparisons between in-service teachers denominated as experts (e.g. by school principals) and 
pre-service teachers who could be regarded as novices have the potential to provide further insights 
into the quality of our measurement instrument. Currently, such a study is being conducted and first 
findings are promising, so in the near future we will be able to report further findings on measuring 
the CME of teachers.
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Creativity fostering teacher behaviour around the 
world: Annotations of studies using the CFTIndex
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Abstract: Teachers play a critical role in the development of student creativity. How 
well they play this role depends on whether they demonstrate creativity foster-
ing behaviour when interacting with their students. There is, however, a dearth of 
suitable instruments for measuring this type of teacher behaviour, although there 
are many instruments for measuring student creativity. Based on Arthur J. Cropley’s 
nine principles, the Creativity Fostering Teacher Behaviour Index (CFTIndex) was  
developed and trialled with a group of teachers (N = 117) in Singapore. There are  
evidence showing its internal consistency reliability and concurrent validity. The 
need for an instrument such as the CFTIndex is witnessed by many studies based 
using it subsequent to its first publication. The scale has since been used by re-
searchers in America, Canada, Chile, Hong Kong, Korea, Mexico, Nigeria, Turkey and 
Singapore since its first appearance in the Journal of Creativity Behavior in 2000. 
Creativity researchers have used the CFTIndex for varied purposes, including sev-
eral Ph.D. theses. This article highlights information directly related to CFTIndex to 
provide an integrated database and to facilitate future research. Possible further 
research studies using the CFTIndex are suggested and discussed.
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This annotation provides a bird’s-eye view of 
studies using the CFTIndex conducted in many 
countries and languages, with a wide range 
of students, school teachers and university 
professors. It helps interested researchers to put 
their own studies in an international context. 
The CFTIndex can also be used by teachers and 
professors to evaluate their own teaching styles 
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1. Introduction
It is a truism that teachers play a critical role in the development of student creativity. How teachers 
respond to their students’ ideas, views and suggestions during lessons can be expected to have an 
influence on the students’ subsequent effort and inclination in coming up with new ideas, views and 
suggestions. Well-timed positive teacher responses will naturally encourage students’ further  
efforts while, in contrast, premature and especially negative teacher responses will discourage stu-
dents from further creative exploration. In short, teachers are in a strategic position to foster creativ-
ity of their students, if the teachers are able to and in a habit of demonstrating creativity fostering 
behaviour in the day-to-day interaction with their students. However, it is also a truism that not all 
teachers are equipped with such capacity-building behaviour. They may and may not be conscious 
of the impact of their own behaviour on that of their students where creativity is concerned. They 
therefore need be aware of their possible influence on student creativity and be trained to demon-
strate creativity fostering behaviour in the classroom.

There are many data collection instruments for measuring student creativity but there is a dearth 
of instruments to measure creativity fostering behaviours of teachers. For instance, Creativity Based 
Information Resources: Assessment of Creativity (1994-) lists 162 items published in the decade from 
1994 to 2004. Among these only four (2.5%) references pertain to teachers and CFTIndex is one of 
the four (The International Center for Studies in Creativity, n.d.). A measure of teachers’ creativity 
fostering behaviours is therefore needed if research in this subfield of student creativity develop-
ment is to be conducted with rigour and vigour. This entails the need to define and describe creative 
fostering teacher behaviours first and then develop an instrument based on them.

After an extensive review of the pertinent literature, Cropley (1997) in a paper Fostering Creativity 
in the Classroom: General Principles listed nine conditions necessary for teachers to foster student 
creativity as follows:

(1) � Independence: Encouraging students to learn independently;

(2) � Integration: Having a co-operative, socially integrative style of teaching;

(3) � Motivation: Motivating students to master factual knowledge, so that they have a solid base 
for divergent thinking;

(4) � Judgement: Delaying judging students’ ideas until they have been thoroughly worked out and 
clearly formulated;

(5) � Flexibility: Encouraging flexible thinking;

(6) � Evaluation: Promoting self-evaluation in students;

(7) � Question: Taking students’ suggestions and questions seriously;

(8) � Opportunities: Offering students opportunities to work with a wide variety of materials and 
under many different conditions; and

(9) � Frustration: Helping students to learn to cope with frustration and failure, so that they have 
the courage to try the new and unusual.

Based on these as the conceptual framework, Soh (2000) developed the Creativity Fostering 
Teacher Behaviour Index (CFTIndex) as an effort to fill the vacuum of suitable instruments for meas-
uring teacher behaviour relevant to the above principles. The need for such an interment was thus 
argued for,

Where creativity fostering behaviour of teachers is concerned, the lack of suitable measuring 
instruments will limit the relevant discourse to the philosophical and conceptual levels 
(which are, of course, important in their own right as a subdomain of creativity research). 
But, there is also the need to empirically test out the theory, an activity that calls for 
adequate measurement. (Soh, 2000, p. 119)
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Almost one-and-a-half decades have passed since the publication of CFTIndex on 2000. It has 
been cited and used by many researchers for various purposes who investigated different aspects of 
creativity development: evaluating the effectiveness of creativity development projects, checking its 
cross-cultural validity of its translated versions and even as the main instrument for Ph.D. theses. 
The studies were conducted in various countries in the past few years as listed below:

• � America (Edinger, 2008; Lee & Kemple, 2014)

• � Canada (Hondzel, 2013).

• � Chile (Manriquez & Reivera, 2005).

• � Hong Kong (Forrester & Hui, 2007).

• � Mexico (Belio & Urtuzuastegul, 2013).

• � Nigeria (Olanisimi, Adeniyi, & Olawale, 2011; Olawale, Adeniyi, & Olubela, 2010).

• � Singapore (Soh & Quek, 2007).

• � Turkey (Dikici, 2013).

The CFTIndex has fulfilled its predicted role in meeting the need of creativity researchers by pro-
viding them with a much needed data collection instrument. The articles are scattering here and 
there in the forms of journal papers, research monographs and doctoral theses, appearing in differ-
ent sources. The present article is an effort to summarize and highlight information pertaining to the 
CFTIndex and put them in a form for ready referencing by future researchers.

The highlights are presented in chronological order of the studies. Admittedly, in the process of 
highlighting and extracting only information directly relevant to the CFTIndex, many of the valuable 
and interesting information (e.g. the extensive literature review) in the cited publications are inevi-
tably (and reluctantly) excluded. Excluded from this annotation are other articles citing the CFTIndex 
but not using it as a tool for data collection. Hopeful, this is not misunderstood as doing injustice to 
the original documents, some of which are full-length Ph.D. theses. Moreover, new studies are likely 
to appear in time to come (for instance, at the time of writing, there was a request to use it for  
research purpose from Hong Kong) and an update is necessary in the future. More details can of 
course be found in the original articles and interested creativity researchers are certainly encour-
aged to read them in their original forms.

2. Annotations
In developing the Soh’s (2000) CFTIndex, the nine principles for creativity fostering teacher behav-
iour propounded by Cropley (1997) were operationalized in terms of teacher–student transactions. 
For each of the nine principles, five statements of teacher behaviour in the classroom context were 
written to depict those teacher behaviours consistent with each principle. Each item was presented 
with a six-point scale, with 6 for All the time and 1 for Never. The choice of six points was to discour-
age the probable tendency of respondents to endorse the neutral mid-point and this, hopefully, 
would maximize the variance in the scores.

The 45 items formed the 9 subscales, and the CFTIndex as a whole were tested on a group of 117 
teachers in Singapore. In this group, there were 26% male and 75% female, with 54% teaching in 
primary schools and 46% in secondary schools. Of the teachers, 62% had a university degree and a 
majority (62%) of them taught language while the rest taught science, mathematics and humani-
ties. In terms of age, 40% aged between 20 and 35, and the remaining 60% aged 36 or above. In the 
multicultural context of Singapore, there were 56% Chinese, 21% Malay, 18% Indian, and 5% 
Eurasian and others.

Admittedly, the composition of this group of teachers may not be consistent with the composition 
of Singapore teachers as a whole. Nonetheless, the study did not begin with the intention to general-
ize to the population of Singapore teachers but to generalize to the theory of teacher behaviour that 
fosters student creativity.
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The CFTIndex was administered to the respondents with the results shown in Table 1. Factor anal-
ysis with Varimax rotation was run on the set of five items for each subscale separately with the in-
tention that each set of items forms a subscale to measure the construct (i.e. Cropley’s principle) 
relatively independent of the other subscales. As shown in Table 1, the total variances (of five items) 
of the subscales vary from 47% (Evaluation) to 65% (Frustration), with most of them explaining near 
60% of the total variance that is normally found for factor analysis.

The reliabilities of the subscales in terms of Cronbach’s α coefficients vary from α = .69 (Evaluation) 
to α = .86 (Frustration) and the reliability for the scale as a whole is indicated by a median of α = .82. 
Although five items per subscale may be on the low side in terms of scale length for which eight or 
more would be desirable, the reliability coefficients are sufficiently high for the subscales and the 
CFTIndex as a whole to be used with confidence for research purposes.

Table 1 also shows the means (and SDs) for the subscales and the CFTIndex as a whole. These 
were recalculated from the original article which presents the descriptive statistics separately for 
the females and males. For the content of actual items, see Appendix in the original article. Inter-
subscale correlations vary from a moderate r =  .49 (between Independence and Motivation) to a 
high r = .82 (between Flexibility and Opportunities), with a median of r = .67. These correlations indi-
cate that while the subscales are relatively independent, they are also correlated and may form a 
higher order general factor.

To establish the concurrent validity of the CFTIndex, 16 adjectives were selected from Domino’s 
(1970) 59-item Creative Adjective Scale through several rounds of factor analysis. The 16 adjectives 
formed a scale for self-evaluation by the respondent as a Creative Person. The scale has a Cronbach’s 
α coefficient of .96 indicating a very high degree of internal consistency. As shown in Table 1, the 
correlations between CFTIndex subscales and Creative Person scores varied from r = .25 (Evaluation) 
to r = .45 (Integration), with r = .45 for the CFTIndex as a whole. These are substantial evidence of 
concurrent validity in that respondents who saw themselves as being more creative also scored 
higher on CFTIndex and its subscales.

Further evidence of validity was procured by the differences between Chinese and non-Chinese 
teachers, in view of the popular stereotype that Chinese teachers, at least in the context of Singapore, 
tend to be more restrictive and hence less creative than non-Chinese teachers. The inter-ethnic dif-
ferences have standardized mean differences (effect size; Cohen, 1988) varying from small d = .26 
(Independence) to medium d = .45 (Opportunities), with d = .43 for the CFTIndex as a whole.

Table 1. Reliabilities, means and SDs of CFTIndex (N = 117)
Total variance 

explained
Reliability CFTIndex (Soh, 2000)

Mean SD Correlation with Creative Person
Independence 51.77 .75 21.80 3.46 .39

Integration 63.54 .85 24.23 3.98 .45

Motivation 51.73 .74 24.21 3.25 .35

Judgement 59.99 .83 22.34 3.93 .44

Flexibility 56.60 .78 22.52 3.95 .40

Evaluation 47.19 .69 22.50 3.58 .25

Question 59.49 .82 23.69 3.42 .33

Opportunities 59.75 .83 23.69 3.50 .36

Frustration 65.00 .86 23.64 3.67 .40

CFTIndex – .82 208.62 27.27 .45
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Soh (2000) acknowledged that this is a preliminary study and further work needs be done to fur-
ther evaluate the validity of the scale. He suggested several specific approaches such as checking 
teachers’ self-ratings for CFTIndex against (a) students’ ratings of teachers, (b) independent observ-
ers’ ratings, (c) student creativity, (d) effect of training in creativity techniques and (e) correspond-
ence between changes in teacher creativity and student creativity. These are possible studies which 
can be taken as ways of further verifying the validity of the CFTIndex or as research in its own rights.

Manriquez and Reivera’s (2005) study aims to find out the pedagogical practices of faculty mem-
bers of the University of Antofagasta, Chile, in connection with creativity fostering, with the convic-
tion that creative behaviour is a highly valuable goal for modern professional training in higher 
education.

The study involved 233 Assistant Professors and Associate Professors of the University. With 164 
respondents completed the CFTIndex with a response rate was 70%. Of the respondents, 14% aged 
31–40 years, 27% aged 41–50 years and 59% aged 51 or more years. In terms of teaching experi-
ence, 20% had less than 10 years, 39% had between 11 and 20 years, and 41% had 21 or more 
years. There were 70% males and 30% females. Where academic qualification is concerned, 36% 
held a Bachelor’ degree, 46% a Master’s degree and 18% a Ph.D. degree. Thus, generally, this sample 
consisted mainly of senior, highly qualified and experience faculty members.

The CFTIndex was translated into Spanish and renamed as Learning Style Self-Assessment Scale, 
but the structure of the nine subscales and eight of the nine subscale names were retained, with 
Question renamed as Consultation. Also, the original six-point scale was used. Methodologically, the 
study followed very closely the original study when the CFTIndex was first developed, although reli-
abilities are not reported.

Inter-subscale correlations vary from r =  .28 (between Independence and Flexibility) to r =  .62 
(between Independence and Integration), with a median of r = .47. However, 12 of the possible 36 
correlations are at or greater than r = .50 and 16 are between r = .40 and r = .50. This shows the 
subscales to have moderately correlated with one another. With the given sample size, all correla-
tions are statistically significant (p < .05).

When all the items were submitted as one lot for a factor analysis, a general factor was obtained 
with factor loadings varying from λ = .788 (Independence) to λ = .616 (Flexibility). However, the au-
thors also followed the original approach by factor-analysing the sets of five items of each subscale. 
This time, the total variances explained for the subscales are shown in Table 2 together with the 

Table 2. Means, SDs and reliabilities for CFTIndex (N = 31)

Total variance

CFTIndex (Manríquez, Carrasco, 
Navarro, Rivera, & Pizarro, 2005)

Mean SD
Independence 62.1 25.75 3.04

Integration 57.4 25.27 3.83

Motivation 48.2 26.06 2.83

Judgement 51.6 23.55 3.64

Flexibility 37.9 25.70 2.96

Evaluation 61.7 23.41 4.38

Consultation (Question) 43.1 27.56 2.70

Opportunities 54.9 26.46 2.69

Frustration 56.4 25.44 4.08

CFTIndex 52.6 229.26 21.87
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means and SDs for the CFTIndex and its nine subscales. Moreover, mean comparisons for each of the 
three demographic variables (i.e. age, academic qualification and teaching experience) showed no 
significant differences.

The authors concluded that although the study does not contribute greatly to making theoretical 
progress, their results do show that creativity behaviour does exist in their university. They further 
argued that there was a “relevant desirability that acquires a substantive priority, taking into  
account how important it is for developing professional competencies, the transfer value it has for 
meaningful learning, and the pertinence it gives to a sensible curriculum” (p. 28).

Comparisons with the original CFTIndex (Soh, 2000) shows that for all subscales the Chile groups 
had greater means, especially for Independence, Flexibility, Consultation (Question) and 
Opportunities where the Cohen’s d’s indicate large effects. These differences could well reflect the 
differences in culture, professional status, and age of the Singapore and Chile groups. Since the two 
studies used the same methodology, these differences are unlikely a methodological effect.

The purpose of Soh and Quek’s (2007) study was to explore further the validity of the CFTIndex 
using fresh data from another group of Singaporean teachers. Involved in the study were 31 second-
ary school teachers 97% of whom were university degree holders teaching language. Most of these 
teachers attended a workshop on creativity techniques (e.g. SCAMPER) a year prior to this study 
conducted by the first author.

Table 3 below shows the means, SD’s and Cronbach’s α coefficients for the CFTIndex as a whole 
and its nine subscales. The reliabilities are generally high, varying from α = .62 (Motivation) to α = .85, 
with a median of α = .77. However, the reliability for the whole scale of 45 items is α = .95, which is 
very high for research instrument.

Following the same approach of the original study (Soh, 2000) by factor-analysing the subscales 
separately, it was observed that Independence, Integration, Flexibility, Evaluation and Frustration 
retained the original structures, with total variances explained varying from 53% (Evaluation) and 
75% (Judgement). The other four subscales each split into two orthogonal factors. Such deviation 
from the original study was attributed to the smaller sample size and homogeneity of the group in 
view of their training in creativity techniques prior to the study.

When subscale scores were factor-analysed, comparisons with factor loadings of the original 
study show high similarity of the two sets of loadings, with a correlation of r = .82. The original factor 
loadings vary from λ = .70 (Motivation) to λ = .91 (Opportunity), the new set of factor loading vary 
from λ = .43 (Motivation) to λ = .89 (Flexibility).

Table 3. Means, SDs and reliabilities for CFTIndex (N = 31)
Reliability CFTIndex (Soh & Quek, 2007)

Mean SD
Independence .81 22.87 3.45

Integration .80 23.77 2.88

Motivation .62 23.81 2.93

Judgement .76 22.52 3.61

Flexibility .83 24.42 3.01

Evaluation .77 21.58 3.53

Question .70 25.16 2.53

Opportunities .71 24.52 2.74

Frustration .85 25.10 3.33

Overall .95 213.75 21.6
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The structure of the CFTIndex appears to be relatively stable in spite of the differences between the 
original group and the one of this replication. There is also the possible training effect influencing the 
structure somehow. However, the authors concluded that “the CFTIndex has the potential to provide 
practical information to a classroom teachers keen on developing students’ creativity” (p. 68).

Comparisons with the original version, the subscale and whole scale means show little difference, 
perhaps with the exception of Independence, Flexibility, Question and Frustration for which the rep-
lication groups scored slightly higher. Cronbach’s α coefficients are slightly greater for the replication 
groups for Motivation, Question, Opportunities and CFTIndex as a whole. These differences in the 
means and reliabilities might be attributable to the fact that the replication groups were more ho-
mogeneous, mostly university graduates teaching language in the main. In other words, the findings 
of the original study have been replicated by and large.

Forrester and Hui’s (2007) study was premised by the hypothesis that “if teachers saw value in 
creativity as integral to their effective teaching, observed teachers’ classroom behavioural choices 
would reflect a significant array of creativity-enhancing techniques”.

The study involved 27 primary school teachers (11 males and 16 females) 17 of whom had eight 
or less years of teaching and 10 had more. Of the teachers, five held a university degree and the rest 
certificates. They taught Chinese, mathematics and General Studies. The CFTIndex was used as the 
main data collection instrument, in addition to Gough’s Creativity Personality Scale which has 30 
adjectives; a shorter version based on Domino (1970) was used in Soh (2000) and a Chinese Creativity 
Test. The teachers were observed for their classroom teaching.

Some interesting correlations were observed between teachers’ creativity fostering behaviour and 
students’ verbal and figural creativity measures. Table 4 was reconstructed by using the data from 
the article. The correlations lend support to the concurrent validity of the CFTIndex.

The article also reports inter-subscale correlations for the CFTIndex. Of the 36 possible correla-
tions paring two scales, five are r  >  .80, 14 are .79  >  r  >  .70, four are .69  >  r  >  .60 and five are 
.59  >  r  >  .40. Of these, the lowest is r  =  .43 (Integration and Opportunity), the highest is r  =  .89 
(Independence and Judgement), with a median of the correlations is r = .74. These inter-subscale 
correlations are comparable in range with those found in Soh’s (2000) original study, although the 
Hong Kong study has a lower median (as compared with r = .82).

Moreover, significance differences were found for creative fostering behaviours among subject 
groups of teachers. Specifically, Chinese Language teachers scored higher than did Mathematics 
and General Studies teachers for Independence, Integration, Flexibility and Evaluation. However, 

Table 4. Correlations between teacher behaviour and student creativity
Student creativity Creative personality

Verbal Figural
Independence .40

Integration –

Motivation .39 .39 .43

Judgement .48

Flexibility .51

Evaluation .46 –

Question .52

Opportunities .38

Frustration .34

Note: All correlation coefficients are statistically significant (p < .05).
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gender, teaching experience and qualification did not influence the teachers’ scores for the CFTIndex 
subscales. Furthermore, multiple regression shows Motivation and Evaluation to predict significantly 
students verbal creativity.

In their conclusion, the authors noted that there is a need to use instruments for data collection 
grounded in the classroom context so as to inform in-depth study. They also pointed out that their re-
search question remains unanswered but the study point to possible pathway to its eventual answering.

Although the study does not report as a routine the reliabilities of the CFTIndex and its subscales, 
it provides interesting new information in the correlations between subscale scores and student 
creativity; these lead evidence to the validity of the CFTIndex in a different way. It is of note that the 
correlations with Creative Person scores are comparable between the two studies, although that for 
Integration, Evaluation and CFTIndex are regrettably unavailable from the Hong Kong study.

Within the context of No Child Left Behind, Edinger’s (2008) study investigated creativity fostering 
teacher behaviours in a high-stakes standardized testing environment. Twenty 9th and 10th grade 
teachers from a high school in a large, mid-Atlantic suburban school district were involved in the 
study. The teachers taught mainly English and Social Studies, with one quarter taught Science or 
Mathematics. Of these teachers, 45% had five or less years of teaching experience, 25% had 
6–10 years and 30% had 16 or more years. At the same time, 35% of the teachers held a Bachelor’s 
degree and 65% a Master’s degree.

For data collection, self-report was gathered by using the original CFTIndex; six-point scale was 
used. However, noting the limitation of such data, a scale relevant to the CFTIndex was used to 
gather observational data. Classroom observation and face-to-face interviews were conducted with 
teachers who scored above the 50th percentile of CFTIndex. Table 5 below shows the means and SDs 
for the subscales and CFTIndex as a whole. As the author reported the mean (and SD) for the aver-
age of five items of each subscale, these were rescaled for the original five items. Correlations among 
the subscales were found to vary from r = .67 (Evaluation and Opportunities) to r = .94 (Opportunities 
and Frustration). Reliabilities are not reported.

The author was of the view that behavioural strategies appear to be utilized with a high degree of 
effectiveness. Participants’ ability to foster creativity in the classroom was improved by supportive 
administration and instructional peers but was constrained by a lack of time and the constricting 
standardized testing environment. Thus, teachers’ creativity fostering behaviours and abilities were 
influenced by both personal and environmental factors.

Table 5. Means and SDs for CFTIndex (N = 20)
CFTIndex (Edinger, 2008) Rescaled

Mean SD Mean SD
Independence 5.08 .60 25.40 3.00

Integration 5.06 .55 25.30 2.75

Motivation 4.97 .68 24.85 3.40

Judgement 4.93 .61 24.65 3.05

Flexibility 4.87 .61 24.35 3.05

Evaluation 4.75 .66 23.75 3.30

Question 4.55 .61 22.75 3.05

Opportunities 4.36 .70 21.80 3.50

Frustration 4.08 .73 20.40 3.65

Overall 4.71 .64 211.95 28.8

Note: The rescaled means and SD’s are for five items per subscale using six-point scale as in the original CFTIndex.
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The author conclude by suggesting that “Administration can positively influence the teachers’ 
ability to be creative in the classroom by being open to ideas, by making teachers aware of profes-
sional opportunities, and planning meaningful staff development” (p. xi). He further suggested that 
the CFTIndex could be used for in-depth qualitative research and to explore the relationship  
between creativity abilities and experience of administration.

A difficulty in the direct use of the information of this study lies with the use of five-point instead 
of the original six-point scale and the reporting of average score for each subscale instead of the 
total of item score. The author might have some good reasons to change the format and reporting, 
but doing so prevent direct comparisons to be made across studies. However, this difficulty is easily 
overcome by rescaling the scores. Of course, it remains to be seen how the changes affect the inter-
pretation of the results.

Comparisons between the two studies show that the Atlantic group score higher than the original 
Singapore group on Independent and Judgement but lower on Opportunities and Frustration; the 
Cohen’s d’s indicate medium or large effect. These could be due to cultural difference and, possibly, 
age of the teachers (the Atlantic group being younger).

In a context of productivity and capacity building, Olawale, Adeniyi, and Olubela’s (2010) study 
aims to ascertain the creativity fostering behaviour of university lecturers. The study involves forty 
university lecturers from four universities in Oyo and Ogun States selected randomly, with five males 
and five females from two faculties of each institution. The age range was between 32 and 64 years 
with a mean of 44.3 (SD = 2.36). Used for data collection was the CFTindex which has 45 items form-
ing 9 subscales. Instead of the original six-point scale, a five-point scale was used. Reason for this 
change is not explicated. However, to facilitate comparisons with the original scale, the means and 
SD’s were rescaled for six-point scale.

Table 6 below shows the means and SD’s for the 40 lecturers worked out from Tables 1–4 of 
Olawale et al. (2010) paper. First, it is of note that the Cronbach’s α coefficients are high, varying 
from α = .74 (Motivation) to α = .86 and for the CFTIndex as a whole α = .74. These show that the 
CFTIndex as a whole is very highly reliable or internally consistent and its nine subscales also have 
reasonably high reliabilities. In short, the scores yielded by the scale and subscales can be trusted in 
terms of reliability.

Table 6. Means, SDs and reliabilities for CFTIndex (N = 40)
Reliability CFTIndex (Olawale et al., 2010) Rescaled

Mean SD Mean SD
Independence .76 18.3 3.30 21.96 3.96

Integration .85 21.5 2.17 25.80 2.60

Motivation .74 20.7 2.76 24.84 3.31

Judgement .83 18.9 2.87 22.68 3.44

Flexibility .78 20.5 2.13 24.60 2.56

Evaluation .69 18.9 3.35 22.68 4.02

Question .82 21.4 2.67 25.68 3.20

Opportunities .83 21.2 2.50 25.44 3.00

Frustration .86 21.8 2.66 26.16 3.19

Overall .96 182.70 24.39 219.24 29.25

Note: The rescaled means and SD’s are for five items per subscale using six-point scale as in the original CFTIndex.
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The authors concluded that “the university lecturers in Ogun and Oyo States exhibited a good 
amount of productivity and capacity building based on their creativity fostering behaviours” (p. 259). 
They were convinced that “the university lecturers were resourceful and creative enough thereby 
contributing meaningfully to the system” (p. 259) and further stressed that “if undergraduates and 
graduate students are not trained in creativity thinking or behaviour by the lecturers, they would 
remain passive, potentially vibrant and inactive as before they were admitted to the university”  
(p. 231). Finally, they called for attention of policy-makers and decision-makers to organize periodic 
training for university lecturers in creativity fostering behaviour.

In a context of productivity and capacity building, Olanisimi, Adeniyi, and Olawale’s (2011) study 
aims to ascertain the creativity fostering behaviour of primary school teachers. The study involves 36 
special primary school teachers from the Oyo state. The average age of the teachers was 36.8 
(SD = 3.7). Data were collected by using the CFTIndex. Five-point scale was used instead of the origi-
nal six-point scale with 1 indicating Never and 5 Always. However, the need to change the scale-
point was not explained. Table 7 below shows the results, worked from Table 4 of the paper for the 
three schools.

It was concluded that “Results from the study showed that there was variation across subject, 
subscales and schools in the capacity building and productivity of teachers” (p. 25). The authors sug-
gest that the special teachers should be creative, resourceful and innovative to adequately meet the 
needs of the students who have special needs or disabilities, because the absence of such creative 
teachers could make children with special needs waste away, half-baked and remain dependent for 
survival. For this reason, the authors further argue, teachers and professionals handling children 
with special needs should possess adequate amount of creativity fostering behaviours, depicting 
their productivity and capacity building.

In Hondzel’s (2013) Ph.D. thesis, Hondzel intended to find out the creativity fostering behaviours 
of primary school teachers. The study involved 22 Grade 5 to 7 teachers from across Southern 
Ontario. The schools were located in city, town, village and remote rural community. There were 4 
male and 18 female teachers in the sample. The average years of teaching experience is 12.5 
(SD = 8.7), with 2 teachers aged below 29, 13 aged 29–41, and 7 aged 42–55.

In the first stage of the study, teachers completed online the CFTIndex and, in the second stage, 
they were observed in the classroom as well as interviewed. The original six-point scales were used 
but reported as the averages of five items for each subscale. To facilitate comparisons, the means 

Table 7. Means and SDs for CFTIndex (N = 36)
CFTIndex (Olanisimi et al., 2011) Rescaled

Mean SD Mean SD
Independence 19.14 2.33 22.95 2.80

Integration 20.83 2.68 25.00 3.20

Motivation 20.64 2.14 24.75 2.55

Judgement 19.39 2.39 23.25 2.85

Flexibility 20.14 3.41 24.15 4.10

Evaluation 18.36 3.36 22.05 4.05

Question 20.03 2.51 24.05 3.00

Opportunities 20.97 2.88 25.15 3.45

Frustration 20.16 2.71 24.20 3.25

Overall 179.64 24.39 215.55 29.25

Note: The rescaled means and SD’s are for five items per subscale using six-point scale as in the original CFTIndex.
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and SD’s were rescaled for five items per subscale. As shown in Table 8, the Cronbach’s α coefficients 
for the nine subscales are generally high and the median of the α coefficients is α =  .83 which is 
greater than the conventionally expected α = .7 for research instrument, though somewhat lower for 
the expected α = .9 for making decisions on individuals.

Independent t-test shows no differences between male and female teachers as well as between 
teachers teaching in urban and rural locations. There is a moderate correlation between years of 
teaching experience with overall CFTI (r  =  .51), Motivation (r  =  .59), Opportunities (r  =  .44) and 
Flexibility (r = .51).

The author concludes that “the strategies teachers use to foster creativity in students should then 
emphasise the well-rounded and imaginative development of children while tolerating behaviours 
associated with creative production… . These strategies tended to fall into one or more of four catego-
ries: differentiated instruction, emotional variables, collaboration, and experiential learning” (p. 123).

The purpose of Dikici’s (2013) study was to evaluate the language equivalence, validity and reliabil-
ity of the CFTIndex when used with Turkish teachers. The translation of the original English version 
into the Turkish version involved 30 lecturers from the Nigde University School of Foreign Languages. 
There were 20 female and 10 male respondents. There were 6 respondents aged 25 or younger, 12 
aged 26–35, and another 12 aged 36 or older. Twelve of the lecturers had five or less years of teach-
ing experience, 15 had between 6 and 15 years of teaching experience, and 3 had more than 16 years.

The Turkish version of the CFTIndex was then completed by 288 teachers from 13 primary schools 
in the Nigde city centre. Instead of the original six-point scale, a five-point scale was used and there 
is no explanation for this change. Of these teachers, 148 (51.4%) were females and 140 (48.6%) 
were males. The majority of the teachers were between 20 and 30 years old, and 104 (36.1%) of the 
teachers have between one and five years of teaching experience, with another 86 (29.9%) worked 
as novice teachers. Moreover, 125 (55%) of the teachers taught mainly elementary classes. Back-
translation was conducted to check translation equivalence and it was decided to use a five-point 
scale instead of the original six-point scale after a discussion. Reason for changing the scale length 
is not given.

The 30 lecturers completed the original English version first and then the Turkish version one week 
later. In both cases, the original six-point scale was used. Scores for the two versions were calculated 
and the correlations varied from a low r = .32 (item 2) to a very high r = .89 (item 38). Seven of the 
forty-five correlations are significant at the .05 level and the remaining 38 items have correlations 
significant at the .01 level.

Table 8. Means and SDs for CFTIndex (N = 22)
Cronbach’s α CFTIndex (Hondzel, 2013) Rescaled

Mean SD Mean SD
Independence .76 4.28 .72 21.40 3.60

Integration .85 5.45 .38 27.25 1.90

Motivation .74 4.78 .58 23.90 2.90

Judgement .83 4.45 .57 22.25 2.85

Flexibility .78 4.78 .56 23.90 2.80

Evaluation .69 4.82 .61 24.10 3.05

Question .82 4.78 .60 23.90 3.00

Opportunities .83 5.18 .48 25.90 2.40

Frustration .86 4.93 .67 24.65 3.35

Overall .83 4.82 .40 216.90 18.00

Note: The rescaled means and SD’s are for five items per subscale as in the original CFTIndex.
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Factor analysis of the primary school teachers’ responses yielded nine factors explaining 59.12% 
of the total variance. Varimax rotation was employed to obtain orthogonal factors. The Kaiser-
Meyer-Olkin MSA of .925 indicates a perfect sampling adequacy. There is however a difference in the 
approach of data analysis when compared with the original study: in this study, all 45 items were 
factor-analysed together at one run, whereas the nine subscales were factor-analysed separately in 
the original development of the CFTIndex. Table 9 below was reconstructed from the text which 
reports that “These results were similar to the construct validity results of the original scale developed 
by Soh (2000)” (p. 321). For this reason, the author retained the original names of the subscales.

In Table 9, however, 12 items which did not satisfy the criterion for item retention were excluded. 
For the retained 33 items as a whole, the Cronbach’s α coefficient is α = .94. For the subscales, the 
lowest is α = .57 for subscale 6 (Evaluation) and the highest if α = .77 for subscale 3× (Motivation). For 
these, the author asserts that “It is nearly impossible in the areas of education and psychology to 
develop a scale with a reliability coefficient of + 1. For this reason, it can be said that Cronbach’s 
Alpha coefficients obtained from the scale and subscales is sufficient” (p. 321). Moreover, item-total 
correlations of the subscales were estimated and these vary from r =  .29 to r =  .66. Correlations 
among the nine subscales were also estimated and the lowest is r =  .26 between Independence 
(subscale 1) and Question (subscale 7) and the highest is r = .74 between Integration (subscale 2) 
and Flexibility (subscale 5).

Following the exploratory factor analysis which yielded the above results, a confirmatory factor 
analysis was run to verify the obtained structure. This was confirmed by the goodness-of-fit statis-
tics such as x2/df = 1.409 and root mean square error of approximation RMSEA = .038, both falling 
within the desired limits. The author then concluded that “These values, which take account of sam-
ple size and complexity of model, demonstrate good fit” (p. 321).

With the results above, the author concluded that “The behaviours and practices of teachers in 
class are important to foster student creativity… . As a result of the language equivalence analysis, 
high correlation was observed between the Turkish and English forms of the CFTIS, developed by Soh 
(2000) … . It can be recommended to the researchers who will used the scale to make their interpre-
tation according to 33 items and nine subscales” (p. 321).

The purpose of Belio and Urtuzuastegul’s (2013) study was to determine the opinion of the faculty 
members regarding their creativity fostering behaviour. This study involved 34 faculty members and 
202 students. Data were collected by using the 45-item six-point scales of the CFTIndex, translated 
from English into Spanish, with some modification of the items to suit the students. The original six-
point scale was used.

Table 9. Factor analysis results
Factor Item Loading
Independence 1, 37 .392, .609

Integration 2, 11, 20 .431 – .705

Motivation 3, 12, 21 .476 – .551

Judgement 13, 22, 31, 40 .362 – .656 

Flexibility 5, 14, 23, 32 .405 – .482

Evaluation 15, 33, 42 .476 – .779

Question 7, 16, 34, 43 .606 – .775

Opportunities 8, 17, 26, 35 .604 – .725

Frustration 9, 18, 27, 36, 45 .442 – .683

Note: For item content, see Appendix.
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Demographic data includes gender, age, academic qualification and teaching experience. These, 
however, were found to be unrelated to the CFTIndex scores. Table 10 shows the scores of the fac-
ulty members and students for the CFTIndex and its nine subscales. In the original article, average 
scores for the five items of each subscale were reported. These were rescaled for five items. However, 
SD’s and reliabilities are not available from the article, except that for the CFTIndex as a whole has 
an α = .98 which is much greater than the α = .70 expected of research instrument.

An interesting aspect of this study is the comparisons of faculty’s scores with students’ scores. As 
shown in Table 10, there are generally differences between the faculty’s and students’ scores, in 
favour of the former group. Such differences show either over-reporting by the faculty on their own 
creativity fostering behaviour or under-reporting by the students on their teachers, or both. The 
three largest differences are for Frustration, Consultation (originally, Question) and Integration. In a 
sense, these are the aspects worthy of more attention if student creativity is to be fostered.

The authors also classified the faculty members into five groups in terms of teaching experience. 
Table 11 shows the overall CFTIndex scores for the groups. It is interesting to note that the greater 
faculty-student discrepancies are found for the faculty members with less than six years of teaching 
experience and also for those with more than 20 years, while the three groups in-between have much 
smaller discrepancies. In other words, the least and the most experienced faculty members tended to 
over-reporting their creativity fostering behaviour or, alternatively, their students under-reported.

The authors concluded effective teaching depends on many factors, some of which are unaltera-
ble such as age and gender while others can be acquired through experience. The students, on aver-
age, feel that their teachers are moderately creative in their teaching while the teachers themselves 
believe that they are highly creative.

The purpose of Lee and Kemple’s (2014) study (a PhD thesis) was to examine the pre-service 
teachers’ personality traits, engagement in creative activities and beliefs about the teaching prac-
tices that have been shown to support children’s creativity. The study involved a total of 302 early 

Table 10. Means and SDs for CFTIndex
CFTIndex (Belio & 

Urtuzuastegul, 2013) 
Rescaled

Faculty Students Faculty Students Difference
Independence 5.1 4.3 25.5 21.5 4.0

Integration 5.3 4.2 26.5 21.0 5.5

Motivation 5.0 4.2 25.0 21.0 4.0

Judgement 4.7 4.1 23.5 20.5 3.0

Flexibility 4.8 4.0 24.0 20.0 4.0

Evaluation 4.8 4.0 24.0 20.0 4.0

Consultation 5.5 4.2 27.5 21.0 6.5

Opportunities 5.2 4.3 26.0 21.5 4.5

Frustration 5.4 4.0 27.0 20.0 7.0

Overall 5.1 4.1 228.60 186.3 42.3

Note: The rescaled means and SD’s are for five items per subscale using six-point scale as in the original CFTIndex.

Table 11. CFTIndex scores for groups of teaching experience
Under 6 years 6–10 years 11–15 years 16–20 years Above 20 years

Faulty 26.4 25.6 25.4 24.3 25.9

Students 16.4 23.1 23.8 21.8 17.7

Difference 10.0 2.5 1.7 2.4 8.2
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childhood and elementary pre-service teachers from a university in the southern part of the USA. 
Personality traits were measured with a 10-item inventory for the Big Five Factors (i.e. Openness, 
Conscientiousness, Agreeableness, Extraversion and Emotional Stability). Engagement in creative 
activities was measured with a 28-item Creative Behaviors Inventory which had four components for 
visual art, literary arts, drama and receiving arts awards. Support for children’s creativity was meas-
ured by using the CFTIndex. However, through a confirmatory factors analysis, the CFTIndex was 
modified to have only three items each for the nine subscales instead of the original five items.

A mediation model was hypothesized with engagement as the mediator between personality and 
creativity fostering behaviour. Multiple regression analysis results supported the hypothesized 
model.

The findings indicate that pre-service teachers with higher scores on Openness had more engage-
ment in creativity-related experiences. Those with higher scores on Openness and who creativity-
related experiences were more likely to espouse creativity fostering teaching styles. Moreover, 
pre-service teachers’ own creativity-related experiences fully/partially mediated the relationship 
between Openness and CFTIndex scores.

This study introduces personality traits as a set of predictors of creativity fostering behaviour, with 
engagement in creative activities as the moderator. This is a welcome feature that brings about a 
better understanding of teacher behaviour and this is does not found in the other studies using the 
CFTIndex. However, the reduction of items down to three for each subscale needs be cautious; a 
(sub-)scale normally needs 8–12 to be stable and the five items per subscale in the original CFTIndex 
is already on the low side. The Cronbach’s α coefficients for the modified three-item subscales vary 
from α = .71 (Flexibility) to α = .80 (Independence) although it is α = .91. These are somewhat lower 
than the average reliabilities (Table 12 below).

3. Integration and prospect
Although not all studies annotated here present reliabilities of the data, it is interesting to have the 
available reliabilities integrated for an overview of the CFTIndex and its subscale to evaluate how 
much trust they deserve. Table 12 shows the sample-size weighted average of the Cronbach’s α 
coefficients available in some of the cited studies. As shown therein, the five subscales which have 
reliabilities α > .80 are Frustration, Integration, Judgement Opportunities and Question. Those with 
lower reliabilities (α < .80) are Flexibility, Independence, Motivation and Evaluation. The CFTIndex as 
a whole has reliability of α =  .85. Thus, generally, the CFTIndex and its subscales yielded reliable 
scores and can be confidently used for further research.

Table 12. Reliabilities for CFTIndex (N = 210)
Average α Rank

Independence .75 7

Integration .85 2

Motivation .74 8

Judgement .83 3.5

Flexibility .78 6

Evaluation .69 9

Question .82 5

Opportunities .83 3.5

Frustration .86 1

Overall .85 –
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The information from the various studies was combined for a broader view of the nine subscales 
and the CFTIndex as a whole. For those studies which have reported both the means and SDs, sam-
ple-size weighted means and SD’s were calculated. As shown in Table 13, Integration, Motivation 
and Opportunities have the highest means. They indicate that teachers of the studies displayed 
these three creativity fostering behaviours more visibly. In the middle range are Question, Frustration 
and Flexibility. The lowest means go to Judgement, Evaluation and Independence. This suggests 
that teachers found it more difficult to withhold their judgement on students’ ideas and suggestions, 
to refrain from premature evaluation these, and to encourage students’ independent learning. Thus, 
if training is to be offered to foster teachers’ creativity fostering behaviours, these three will need 
more attention and effort.

The SD’s are also interesting. The three widest spread of scores go to Evaluation, Judgement and 
Flexibility, indicating that teachers had less agreement for these. On the other hand, the three nar-
rowest spread of scores go to Opportunities, Question and Motivation, suggesting that teachers 
were more agreeing in these. In-between are Frustration, Independence and Integration.

Integrating the two sets of rankings for the means and SD’s, it is obvious that Evaluation and 
Judgement both have low means and high SD’s. This implies that if training are to be given, trainers 
are likely to find it more difficult to raise the level and, at the same time, to attain greater consensus.

Having had the studies thus annotated and their information integrated, a logical question is, 
Where do we go from here?

Whether creativity is born or bred is a nature–nurture question beyond the scope of this article. 
Nevertheless, the current mood and belief is that creativity can be fostering, as evidenced by many 
writings posted on the Internet and more formal publications (e.g. Cropley & Cropley, 2013). In this 
context, CFTIndex seems to have proven that it is a data collection tool much needed by creativity 
researchers, especially those who are concerned with the development of student creativity. An 
extension to this is the development of child creativity by parents and hence the CFTIndex can be 
adapted to measure creativity fostering parental behaviour. Moreover, since the school and the fam-
ily are partners in developing the child, researchers could well include both teachers and parents in 
their studies of child creativity. Besides, parenting educators could benefit by including creativity 
fostering parental behaviour as part of their programmes by following the nine principles propound-
ed by Cropley (1997) and modify the CFTIndex as both research tool and instructional material.

As gathered from the experience of this annotation, for research purposes, there is an obvious 
need to have a standard procedure to enable comparisons among studies.

Table 13. Integration of means and SDs for CFTIndex
Subscale CFTIndex Ranking

Mean SD Mean SD
Independence 22.34 3.44 9 5

Integration 24.85 3.35 1 6

Motivation 24.35 3.12 2 9

Judgement 22.70 3.54 7 2

Flexibility 23.53 3.54 6 3

Evaluation 22.59 3.65 8 1

Question 24.16 3.18 4 8

Opportunities 24.29 3.26 3 7

Frustration 24.10 3.48 5 4

Overall 212.67 26.82 – –

212 Classroom Management Strategies for Teaching

_________________ WORLD TECHNOLOGIES _________________



Firstly, keep close to the original six-point scale with five items for each subscale and report the 
total score accordingly. Researchers may have different research environments which require them 
to modify; for instance, they may use a five-point scale or report average item score as subscale 
score as has been done in some studies annotated above. This makes their studies not directly 
comparable with others’. If it is imperative to modify, also reported rescaled scores as have been 
demonstrated above. A study standing alone, however well done, has little usefulness; ensuring or 
facilitating comparisons with other like studies enhances its value in a wider context. Moreover, on a 
technical note, using six instead of five points for the scale is to minimize the respondent’s tendency 
of choosing the neutral category and, at the same time, to maximize variance which is important for 
correlation analysis and related statistical technique, e.g. factor analysis.

Secondly, make it a good habit to report the SD when reporting the mean. This serves two useful 
purposes. The mean shows the averaged performance level of a group but does not show the spread 
of its scores which has implication for its precision and hence trustworthiness. Next, for comparison 
by either the statistical significance test or the effect size, or both, the SD is needed for calculation. 
As alluded to above, comparison with other studies enhance the value of an otherwise isolated 
study. This requires the SD.

Thirdly, also make it a good habit to report reliabilities of the CFTIndex and its nine subscales. This 
information enables other researchers to decide how much they can trust what has been reported 
in a study. Since CFTIndex is a social measure and social measures tend to be more fallible, reporting 
reliabilities also serve the purpose of cautioning other researchers not to over-trust a set of research 
outcomes but to take due caution against over-interpretation which may lead to misinformation 
and wrong decision.

In conclusion, the CFTIndex has made its contribution to one aspect, and an important one at 
that, of creativity research. In view of the recent Ph.D. dissertations and other studies which used it 
for data collection, and in view of the prevalent mood about creativity fostering, more studies like 
those annotated here can be expected. Thus, this annotation may serve a pivotal function in sum-
ming up what has taken place hitherto and bridge over to new researcher. Hopeful, this annotation 
helps in bringing to future researchers’ awareness of what has been done by their predecessors and 
what they themselves can add to the field, with more informed methodology.
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Appendix
Items of the Creativity Fostering Teacher Behaviour Index (CFTIndex)

Subscale Item Item content
1. Independence 1 I encourage students to show me what they have learned on their own

10 I teacher my students the basics and leave them to find out more for themselves

19 I leave questions for my students to find out for themselves

28 I teach students the basics and leave room for individual learning

37 I leave open-ended questions for my students to find the answers for themselves

2. Integration 2 In my class, students have opportunities to share ideas and views

11 Students in my class have opportunities to do group work regularly

20 Students in my class are encouraged to contribute to the lesson with their ideas and 
suggestions

29 I encourage students to ask questions and make suggestions in my class

38 Students in my class are expected to work in group cooperatively

3. Motivation 3 Learning the basic knowledge/skills well is emphasized in my class

12 I emphasize the importance of mastering the essential knowledge and skills

21 My students know that I expect them to learn the basic knowledge and skills well

30 Moving from one topic to the next quickly is not my main concern in class

39 Covering the syllabus is not more important to me than making sure the students learn 
the basics well

4. Judgement 4 When my students have some ideas, I get them to explore further before I take a stand

13 When my students suggest something, I follow it up with questions to make them 
think further

22 I do not give my view immediately on students’ ideas, whether I agree or disagree 
with them

31 I comments on student’s ideas only after they have been more thoroughly explored

40 I encourage students to do things differently although doing this takes up more time

CFTIndex (Soh, 2000) has also been cited in the following articles in English

Bae, S. H., Song, J. H., Park, S., & Kim, H. K. (2013). Influential factors for teachers’ creativity: Mutual impacts of leadership, work 
engagement, and knowledge creation practices. Performance Improvement Quarterly, 26(3).

Fei, Y-M., & Lin, C. J. (2013). Digital knowledge searching depth and individual creativity. Computer Applications in Engineering 
Education, 21(2).

Hoff, E. V., Carlsson, I. M., Smith, G. J. W. (2012). Handbook of organizational creativity.
Howard-Jones, P. A. (2002). A dual-state model of creative cognition for supporting strategies that foster creativity in the 

classroom. International Journal of Technology and Design Education, 12, 215–226.
Hui, A. N. N., He, M. W., & Liu, E. S. C. (2013). Creativity and early talent development in the arts in young and schoolchildren. 

Creativity, Talent and Excellence (pp. 75–87).
Nam, K. S. (2006). Teachers’ self-evaluation of teaching behaviour for fostering creativity. Korean Educational Forum, 5(2), 1–24.
Turner, S. (2013). Teachers’ and pupils’ perceptions of creativity across different key stages. Research in Education, 89, 1–23.
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Note: The items were presented with “All the time 6__5__4__3__2__1 Never”.

Subscale Item Item content
5. Flexibility 5 In my class, I probe students’ idea to encourage thinking

14 I encourage my students to ask questions freely even if they appear irrelevant

23 I encourage my students to think in different directions even if some of the ideas may 
not work

32 I like my students to take time to think in different ways

41 I allow my students to deviate from what they are told to do

6. Evaluation 6 I expect my students to check their own work instead of waiting for me to correct 
them

15 I provide opportunities for my students to share their strong and weak points with the 
class

24 My students know that I expect them to check their own work before I do

33 In my class, students have opportunities to judge for themselves whether they are 
right or wrong

42 I allow my students to show one another their own work before submission

7. Question 7 I follow up on my students’ suggestions so that they know I take them seriously

16 When My students have questions to ask, I listen to them carefully

25 My students know I do not dismiss their suggestions lightly

34 I listen to my students’ suggestions even if they are not practical or useful

43 I listen patiently when my students ask questions that may sound silly

8. Opportunities 8 I encourage my students to try out what they have learned from me in different situ-
ations

17 When my students put what they have learned into different uses, I appreciate them

26 My students are encouraged to do different things with what they have learned in class

35 I don’t mind my students trying out their own ideas and deviating from what I have 
shown them

44 Students are allowed to go beyond what I teach them within my subject

9. Frustration 9 My students who are frustrated can come to me for emotional support

18 I help students who experience failure to cope with it so that they regain their confi-
dence

27 I help my students to draw lessons from their failure

36 I encourage students who have frustration to take it as part of the learning process

45 I encourage students who experience failure to find other possible solutions

Appendix  (Continued)
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