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ABSTRACT

OBJECTIVES This study examined the development of Chinese pre-service physical education teachers’ 
technical skill, tactical understanding, game performance (common content knowledge - CCK), and 
specialized content knowledge (SCK) during a badminton course incorporating Play Practice instruction.

METHODS Participants were 36 pre-service teachers (31 males, 5 females: age 21 ± 1.0) majoring in physical 
education at a university in central China. The students completed a 24 lesson course after a 16 weeks 
semester. A typical lesson (90 minutes) included a 10-minute warm-up, followed by instruction in two or 
three technical skills or tactics for 50-55 minutes. The final 25-minutes included the Play Practice aspect of 
the lesson - a specific game-based challenge to reinforce a technical or tactical aspect of badminton play. 
The challenge included the three typical pedagogies of Play Practice: focusing, shaping, and enhancing. 
The French clear test, tactical understanding in badminton, Game Performance Assessment Instrument 
(GPAI), and student-generated content maps were used to respectively monitor changes in technical skills, 
tactical understanding, game performance, and specialized content knowledge before and after the course. 
Parametric statistics were used to compare student outcomes.

RESULTS Statistically significant differences were found on all measures from pre- to post-test, with all 
showing large effect sizes. In particular, over 75% of students achieved the benchmark depth of SCK 
following the course.

CONCLUSIONS The inclusion of Play Practice within a sport instruction course can contribute to various 
elements that are needed to promote the CCK and SCK of pre-service physical education students.
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Introduction

A teacher’s content knowledge (the facts, concepts, 
theories, and principles that are taught and learned in specific 
academic courses) is considered to be essential for quality 
instruction [1-3], particularly as it informs pedagogical content 

knowledge (PCK) [4]. Indeed, Ingersoll et al. [5] reported that 
teachers without well prepared content knowledge include 
minimal skill refinements in their instruction, struggle to 
identify or correct students’ performances, and a lack of 
understanding relative to the purpose of the lesson.

Since its first introduction to the educational literature, 
content knowledge has been differentiated to include common 
content knowledge (CCK) and specialized content knowledge 
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an authentic capability in game performance nor to develop 
their content knowledge [14]. Indeed, Ward’s [14] study of 384 
Chinese secondary in-service teachers demonstrated low levels 
of SCK in soccer. The study also found that a teacher’s teaching 
experience was negatively associated with their SCK scores.

While a number of game-centered approaches have been 
developed to address the issue of the separation of technics 
and tactics in physical education (e.g. Teaching Games for 
Understanding, Game Sense and Play Practice), to date there 
have been no efforts to examine their efficacy in promoting 
students’ SCK. By consequence, the purpose of this study was 
to examine Chinese pre-service physical education teachers’ 
badminton content knowledge following a semester-long 
course that incorporated Play Practice instruction.  

Play Practice was first proposed by Launder [15], with 
the specific aim of creating skilled and motivated games 
players. In Launder’s description, two key elements make up 
skillful play. One is “game sense,” which includes the ability 
to use an understanding of the rules, tactics, strategy, and 
problem solving during the sport play. The second element 
is having the required technical ability that corresponds with 
the fundamental skills of a sport. To achieve the aims in Play 
Practice, three pedagogies are incorporated; focusing, shaping, 
and enhancing play. Shaping involves modifying practice 
variables to match the demanding elements of skillful play 
(e.g. 2 vs. 1 play, size of the court). Focusing play emphasizes 
instructional specific aspects of game play (play vary angles to 
open space). Enhancing includes decreasing or increasing the 
difficulty of the play to promote motivation (adapted racket, 
balls, or rules in tennis). 

The three pedagogies of Play Practice share similarities 
with Rink’s [16] initial content development categories, namely 
informing (i.e., the initial task), refining (e.g., improving 
quality of performance), extending (e.g., increasing/decreasing 
the complexity), and applying (i.e., assessment or games) 
tasks. Ward et al. [17] expanded these original categories of 
extending and refining tasks by noting where these occurred in 
a game context. These tasks were labeled extending-applying 
tasks (e.g., making the defense active in a 3 vs. 1 game) and 
refining-applying tasks (e.g., putting specific targets for passing 
accuracy in a 4 vs. 4 game). Ward et al. [17] also distinguished 

(SCK) [1,4]. CCK is knowledge of the rules and etiquette, 
and knowledge of techniques and tactics of a specific content 
area (e.g. knowing how to play a clear in badminton). SCK 
is knowledge of the sub-domains of instructional tasks 
(e.g., the task sequence for teaching the badminton clear), 
representations (e.g., descriptions of the tasks) and errors 
that are likely with the content (e.g., using the arm to hit the 
shuttlecock rather than a pullback swing) in teaching CCK.

Previous research in physical education [4] has suggested 
that CCK can be acquired by simply playing the sport, while 
SCK must be taught specifically due to its unique in pedagogy. 
Tsuda’s [6] study which examined the relationship between 
CCK, SCK and performance supported Ward’s assertion. 
In that study, both non-PE majors and PE majors increased 
their CCK of various sports (volleyball, basketball, badminton, 
and tennis). However, only PE majors showed significant 
improvement in SCK given they were the only cohort who 
received specific SCK training. The evidence from Tsuda [6] 
implied that a well-organized PETE program can provide 
sufficient SCK training for pre-service teachers. Despite this 
important finding, it is important to note that CK instruction 
accounts for approximately only 10% of the total credit hours 
in many PETE programs across the world [7-9]. Further, CCK 
occupied a larger portion than SCK [7-8] in the programs 
studied, resulting in potential deficiencies in pre-service 
teachers’ SCK during their professional training.

The teaching of PE in Chinese universities, like many 
programs across the globe, has an emphasis on learning 
discrete skills and technical mastery [10-11]. In China, pre-
service teachers are required to participate in a variety of sports 
during their first and second years of study, including track 
and field, basketball, football, volleyball, badminton, dance, 
and martial arts. Following the second year, students select one 
major and one minor sport in which to specialize during their 
third and fourth years of study [12]. In these latter years, the 
instructional focus follows a direct instructional style in which 
the focus is on the development of in-depth CCK via knowing 
and performing sports [12-13]. Tactical content is typically 
neglected during this direct instruction model [12-13]. As 
noted, this disconnect between the technical and tactical 
components will neither help the pre-service teachers to build 
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between the features in Rink’s [16] original applying tasks 
by applying nongame tasks that refer to assessing students’ 
performance and applying game tasks where the content of the 
lesson is used without any particular focus. By consequence, 
seven content categories can now be used to describe a 
preservice teachers’ use of instructional tasks: informing 
(I), extending (E), refining (R), extending-applying (EA), 
refining-applying (RA), applying task-game (AG), and 
applying nongame (AN) tasks. All of the task categories have 
been validated in terms of content and concurrent validity by 
Ward et al. [17].

Methods

Participants 

The participants in this study were 36 pre-service teachers 
(31 males, 5 females: age 21 ± 1.0) who were majoring in 
physical education at a university in central China. This study 
was approved by the Institutional Review Board for Research 
Involving Human Subjects at Hubei Normal University, China 
(2018001), and all participants provided informed consent. 

Instruction

The badminton course consisted of 24, 90-minute lessons 
over 16 weeks. Each class began with a 10-minute warm-up, 
followed by instruction in two or three technical skills or 
tactics for 50-55 minutes. The final 25-minutes included the 
Play Practice aspect of the lesson. In the first five weeks of the 
semester, the teacher selected a specific game-based challenge 
to reinforce a technical or tactical aspect of badminton play. 
The challenge included the three typical pedagogies of Play 
Practice; focusing, shaping, and enhancing. In the remaining 
weeks of the course, the teacher selected a small group of three 
or four students to plan, prepare, and introduce a specific 
challenge. After completing the challenge the remaining 
students provided feedback concerning the extent to which the 
challenge was pedagogically sound in developing badminton 
skill and recommended potential modifications. 

Measures

Three measures were used to assess CCK, while SCK was 
measured through the creation of content maps by students.

Skill execution. The French Clear Test [18] was used to 
assess students’ skill execution in badminton. The process of 
French clear begins with the participant receiving a serve and 
then attempting to hit the shuttle back from across the net to 
the deepest part of the court. The court is divided into zones, 
with scores ranging from 0 to 5 depending upon where the 
shuttlecock lands. Each assessment consists of 10 trials. The 
French clear test has approved reliable in previous research 
and replicates a critical skill strongly associated with success 
in actual badminton play [19]. 

Tactical understanding in badminton. The video-based 
game understanding test procedure [20] was used to determine 
changes in the students’ ability to analyze tactical problems 
by selecting solutions and arguments for their decisions. In 
this assessment, students watch a series of 19 badminton 
rallies and then determine the most appropriate response 
by one player as he or she is getting ready to play a stroke. 
Students were asked to select the appropriate action out of 
three alternatives (selected stroke options, SSO) and chose two 
arguments from a set of ten as to why they chose that option 
(selected argument options, SAO). Two points are given for 
selecting the best stroke option, one point for the second best, 
and no points for the third. Arguments were divided into three 
groups: 2 points from the best group, one from the second 
best, and no point for selections in the incorrect group. This 
test was administered to all participants prior to the first day 
of instruction and one day after the final lesson. 

Game performance. Performance during badminton game 
play was assessed using the Game Performance Assessment 
Instrument (GPAI) [21]. In this paper, the elements of 
decision-making and skill exertion were used. The decision-
making index (DMI) was scored as the number of appropriate 
decisions made divided by the number of appropriate and 
inappropriate decisions made. An appropriate decision was 
defined as a shot that made the opponent move forwards, 
backwards or sideways (that is, to take them away from their 
home or recover position), or one that gave the opponent 
the shortest time to react to the oncoming shuttlecock (e.g. 
a smash). The GPAI identified the skill execution index (SEI) 
as the number of successful skill executions divided by the 
number of successful and unsuccessful skill executions. A 
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successful skill execution was defined as a shot that crossed 
the net and would have landed in court. Game performance 
was calculated using the formula [DMI + SEI]/2.

Consistent with the recommendations for reliability with 
the GPAI, only data for which the percentage of agreement 
between two coders exceeded 80% were included in the 
analysis. This reliability was determined through a two-step 
process. First, four games were randomly selected from the 
pre- and post-test, which included samples of eight badminton 
games and 16 participants. From these games, two observers 
discussed the parameters of both decision and execution 
components to determine consistency in interpretation. 
Second, the observers practiced collaborative and independent 
coding to a point where they reached a greater than 80% 
agreement criterion across all nine games. For this study, the 
final skill-execution and decision-making consensus coding 
all reached 95% agreement between the two coders.

Content map design. Prior to, and on completion of the 
study, each participant designed a badminton content map 
suitable for a 20-day instructional unit to secondary physical 
education [17]. A content map is a graphic organizer that 
defines the content that is to be taught and illustrates the 
flow and connectedness of the tasks used to develop skillful 
performance with beginners and ending with what would 
be considered more advanced skill [22]. Participants were 
instructed to list and show the sequence of instructional tasks 
necessary to teach badminton to secondary school students, 
and to diagram relationships among the content such as when 
they might combine skills, and combine skills and tactics. 

To analyze the depth of content development presented in 
the content maps, the protocol used by Ward et al. [17] was 
followed. First, each instructional task in a map was coded as 
informing (I), extending (E), extending applying tasks (EA), 
refining (R), refining applying tasks (RA), applying task game 
(AG), or applying task nongame (AN). Second, the formula 
(E+EA+R+RA+AG+AN) /I was used to calculate a ratio to 
reflect the depth of content knowledge. This formula is based 
on an assumption that an informing task is an initial task in 
a sequence against which all other tasks can be compared 
because it represents the starting place for the teaching of the 
content. The formula creates an index score that represents 

the number of tasks that are developed beyond the informing 
task. Thus, an index score of 2.0 would mean that there were 
two other tasks (e.g., extending and applying) that were used 
to develop that skill. Research has shown that an index score 
of 3.0 could be considered as a depth of SCK benchmark [23].

Data Analysis

Pearson-product correlations were conducted to examine 
the relationships among the four dependent variables: French 
clear, tactical understanding, game performance, and content 
maps. No outliers have been identified in four measures (Q-Q 
plots and scatter plots). In addition, normality (Kolmogorov-
Smirnov test) and homogeneity (Levene’s test) are also checked 
before further analysis. The results showed that normality and 
equal variance are not violated in all four tests. A paired sample 
t-test was used to analyze the difference between the pre- and 
post-measures for all measures, with the significance level set 
at 0.013. Effect sizes (Cohen’s d) were used to determine the 
meaningful difference among variables of interest. Effect sizes 
of <0.2, 0.2-0.5, 0.5-0.8, and >0.8 represented extremely low, 
low, medium, and high effect sizes respectively [24].

Results

The scores in French clear, tactical understanding, GPAI, 
and content maps are presented in <Table 1>. Results of the 
t-tests showed there were statistically significant improvements 
in all four measures from pre-to post-test after the Play 
Practice badminton course. All comparisons showed large 
effect sizes. <Figure 1> presents the extent to which students 
were greater or less than Ward’s cut-off for the benchmark 
depth of SCK. It can be seen in this figure that over 75% of 
students achieved a score of 3 or greater following the course. 
This score of 3 is considered the benchmark depth of SCK.

Discussion

The purpose of this study was to determine whether 
the inclusion of Play Practice instruction would positively 
impact Chinese pre-service teachers’ content knowledge of 
badminton. The results showed that the three pedagogies of 
shaping, focusing, and enhancing play seemed particularly 
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effective in achieving this goal.
In terms of CCK, the primary pedagogy of Play Practice 

begins with an analysis of the activity and then determining 
which aspects of skilled play are most important for the 
particular group of learners [15]. In this way, one would 
expect that those elements of CCK (knowing how to perform 
techniques and tactics) would be promoted by participation in 
challenges designed specifically to address current deficiencies 
in performance. This theory is indeed supported by the results 
of this study.

Most notably from the data in this study is that the SCK 
pre-test scores of students were particularly low, reinforcing 
previous results indicating deficiencies in Chinese teachers’ 
SCK [14]. These low scores also reinforce the idea that SCK 
is not knowledge that a nonteaching or non-coaching person 
would possess, and because of this needs to be explicitly 
taught. However, post-test data show significant improvements 
so that the majority of students (>75%) achieved a depth of 
SCK considered to be an adequate benchmark [17, 23]. It 

is hypothesized here that that greatest contribution to the 
development of SCK came from the challenges students 
were asked to design during the course. Recall that the final 
25 minutes of lessons involved students in progressively 
designing, teaching and playing technical and tactical 
related challenges to stimulate “game sense” skill and skill. 
In particular, the students were required to design tasks 
that would first, address a skill weakness that perceived as 
occurring in the class (a component of SCK) and then using 
shaping, focusing, and enhancing tasks to improve these 
weaknesses. 

Previous research [6-9, 17, 22-23] has shown that lower-
level content maps are dominant by informing tasks that 
neglect other tasks, such as extension, applying, and refining-
tasks. To create a competent content map, the basic principle 
is to connect information with extension, applying, refining-
tasks rather than merely constrained in informing tasks [22-
23]. Given previous research suggesting that SCK needs to be 
explicitly taught in the Physical Education Teacher Education 
program rather than acquired in engagement in field teaching 
or experiences [5-7, 25], we suggest that the participation in a 
course where students are first exposed to these connections, 
and later, are required to design then, is one strategy that 
teacher preparation programs could use to improve SCK in 
sports-based courses.

Limitations of the Study
Like all studies, this study has limitations. First, this study 

is a pre-post design, and as such, some students may have 
improved simply due to the familiarity of the testing protocols. 
Second, the lack of a control group is another limitation that 
may prevent us from interpreting the results precisely in 
this study. Future research highly suggests recruiting more 
participants to validate Play Practice’s effects in content 
knowledge development with a quasi- or full experimental 
design.

Conclusions

A Play Practice intervention can improve all aspects of pre-
service teachers’ badminton competency, including skills and 
game performance, tactical understanding, and specialized 

Table 1. Technique, Tactics, GPAI and SCK scores

Variables Pre-test 
(M, SD)

Post-test 
(M, SD) t p d

French Clear 29.58 (7.71) 46.47 (1.87) 13.99 <.001 2.33

Tactical 
understanding

53.28 (16.15) 88.75 (8.68) 12.06 <.001 2.01

GPAI 2.82 (1.19) 6.15 (2.00 11.37 <.001 1.89

SCK 1.26 (0.90) 3.69 (1.24) 10.33 <.001 1.72

Figure 1. Comparisons of SCK scores prior to and on completion of the 
course.
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content knowledge (SCK). We suggest PETE programs 
consider applying Play Practice to their formal training of 
pre-service teachers’ content knowledge development.
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