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Pro and Con of Single Subject Research in Adapted 
Physical Education and the Guidance for  
an Appropriate Research Designing

Introduction

 Single subject research design is one of the e�ective re-
search methods in adapted physical education. �ere were 
many faculty and students who were interested about adapt-
ed physical activities and its e�ectiveness such as physical as 
well as mental improvements by the activities on the students 
with disabilities. To investigate the e�ects, the single subject re-
search method was recommended for the researchers to iden-
tify the behavioral changes of people with disabilities (Haegele 

& Godge, 2015). Originally, Single subject designs could be 
traced back to the earlier period of applied behavior analy-
sis (Dixon, Vogel, & Tarbox, 2012). Single subject research is 
not based on the statistical analysis such as correlational or 
descriptive methods but an experimental method compared 
by  document causal relationships between independent and 
dependent variables to control the threats on the validity and 
reliability of the research (Martella, Nelson, & Marchand-Mar-
tella, 1999). Since Sidman (1960) operated the single subject 
design methodology �rst and proved the behavioral practic-
es at di�erent levels of the target learners in the educational 
settings. �e target population with disabilities in the special 
education �eld were bene�ted by the research method to 
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identify the relevance of their behavior characteristics. (Dun-
lap & Kern, 1997). Researchers in adapted physical education 
also concerned about identifying the e�ects of instructional 
treatments on the achievements of motor skills. However, the 
problems such as level di�erences by each individual disability 
type, performance, and behavioral practice made the research 
design di�cult to generalize. �e problems were seeded same 
as to the psychological research specially applied behavioral 
area and have met the single subject designs in which the inter-
nal and external validity as well as reliability could be threat-
ened at minimum by causal related interpretation among the 
changes of an individual’s behavior (Birnbrauer, Peterson, 
& Solnick, 1974; Kratochwill, 1978). Because the evaluation 
of intervention e�ects for people with clinical conditions usu-
ally relied on individual e�ects, rather than group e�ects, a 
single-subject design would be necessary in adapted physical 
education research. (Baker & McLeod, 2011). In the review of 
article of Lee & Haegele (2015), the characteristics of heteroge-
neity of participants make single subject design more suitable 
to demonstrate the internal validity and experimental control 
comparing to the group experimental design (Byiers, Reichle, 
& Symons, 2012).

Pro and Con of Single Subject Research Design

AB Simple Time Series Design

AB single subject design is setting on the baseline logic un-
der two experimental conditions, A as baseline and B as in-
tervention, which commonly referred as reversal design and 
also called as a simple repeated time series by Glass, Wilson, & 
Gottman (1975). �e baseline (A) phase is as usual condition 
same to the group designs in which no intervention is provid-
ed and then compared to the intervention (B) phase with the 
pattern of the performance of the target subject.

Pro �e design can be applied to the clinical investigations 
and available to identify the rare phenomena such as the ste-
reotyped  behavioral changes of people with autistic spectrum 
disorder. �e new technical skills could be developed and the 
results can provide the re�nement of the techniques (Lazarus 
& Davison, 1971).

Con It is only possible to isolate the dependent and independ-
ent variable with the measurement target behavior under both 
A and B and very dependent on the behavioral changes. If no 
apparent outcomes would be shown, the researcher is only 
available to report on the level or the trend of the data based 
on the broadly de�ned condition. Many threats to internal and 
external validity such as history, maturation, or other exper-
imental disruption e�ects can provide limitations of the re-
search (Kratochwill, 1978).

ABAB Repeated Time Series Design

�is design was called as reversal design, withdrawal design, 
operant design, and equivalent time series design (Campbell 
& Stanley, 1966; Glass, Willson, & Gottman, 1975; Leitenberg, 
1973). �e process of experiment using this design is consist-
ed by the repeated phases of baseline, intervention, and with-
drawal of intervention. 

Pro �e advantages of this design are to demonstrate the rela-
tionship between dependent and independent variables where 
a strategy by a reinforcement is used to handle the frequency 
of the target subject’s behavioral changes (Schleien, Kiernan, 
& Wehman, 1981). �e most powerful exhibition of causal-
ity could be demonstrated. Many types of time series could 
be applied by baseline and intervention combination such as 
ABA, BABA and multi-treatment designs like ABABCBC in A 
as a baseline without intervention, B as an intervention, C as 
a di�erent intervention in the research period. To control the 
internal validity threats such as history and maturation, this 
design could be used by setting up the baseline, intervention, 
and withdrawal of intervention followed by each condition in 
the repeated phases (Kratochwill, 1978).

Con �e ethical concerns are main limitations in this design. 
Even though the withdrawal is brief for the intervention e�ec-
tiveness, it is unethical during the durable behavior changes. In 
the case of checking the target behavior harmful to the subject 
or other students, counting such frequence is against the eth-
ical concerns. �e inability to care the variables not reversible 
is main disadvantage and order e�ect of intervention prohibit 
to interpret appropriately experimental pursue (Todd, 1996).
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• Is there any similarity in the target behavior when two  
         subjects were placed?

• Is the level of age almost same to each other when two  
         subjects were placed?

• Is direct observation utilized to identify the target  
         subject's character?

• Is test instrument used to identify the target subject's  
         character?

• Is there any relationship between target behavior and the  
        notice of subject's character?

• Is there any standard to recruit subject?
• Is there any logical basis to recruit the subject?
• Is a definition of target behavior set in detail and
   operative?
• If the target behavior is related to the behavior problem, 
   is functional test ready before the baseline trial?
• Is the description provided about advantage as well as 
   resource added to the behavior problem of the target 
   subject with disability or typical clinical condition?
• Is the intervention selected through behavior problem 
   understanding?
• Is there comment related to the report sheet?
• Is the right reaction and wrong reaction defined in detail?
• If there is the score to be earned, is the gap within scores
   appropriately distributed?
• Are the record method and procedure described properly?
• Has the reliability been secured between observers?
• Is there comment related to 2nd or 3rd observer?
• Is the observer trained?
• Is there a standard to end of observation?
• Is the in-service training provided for the observer?
• Is there any notice when the reliability was secured?
• Is there a formula for the reliability calculation? 
• Is the intervention described in detail to repeat?
• Is there comments about intervenor?
• Is the experimental setting familiar to the researcher?
• Is the environment of experimental setting described in
  detail?
• Is the social circumstance of experimental setting 
  described in detail?
• Is the reason to choose test instrument was described in

Multiple Baseline Design

�e pioneer researchers who were using this design were 
Baer, Wolf, & Risley (1968). �e researcher can use this design 
to test the e�ects of an intervention toward di�erent behavior 
patterns, settings, or target population more than one. �ere-
fore, it is available to treat a number of motor performance 
at same time during the experiment (Birnbrauer, Peterson, & 
Solnick, 1974). Many researchers are utilizing this design by 
replication of the intervention across subjects (Donder & Nie-
tupski, 1981)

Pro �e advantage of this design is to control the threats to 
internal validity such as history (Kazdin & Kopel, 1975). �e 
one of characteristics of intervention in this design is related to 
the non-withdrawal of intervention required. �e convenience 
in conceptualizing and implementing is another advantage for 
the teacher or parents who are conducting research (Murphey 
& Bryan, 1980). �erefore, many demands in the applied set-
ting such as academic skill which is not irreversible could be 
handle by this design instead of ABAB design (Baer, Wolf, & 
Risley, 1968). 

Con �e problems in this design were existed by the baseline 
conditions which should be concurrently measured with mul-
tiple baselines. Also, prolonged baseline period can be prob-
lematic due to the practical e�ects. �ose limitations make 
the researcher hard to decide the adequate baseline trials and 
consume time and expenses in the experimental setting (Scott 
& Goetz, 1980). 

Checklist for Single Subject Research Design

 �e author of this article summarized the items to be 
checked before setting single subject research design based on 
the review of many papers done by Glass, Willson, & Gott-
man (1975), Tawney & Gast (1984), Logan et al. (2008), Dixon, 
Boge, & Tarbox (2012), Byiers, Reichle, & Symons (2012), and 
Haegele & Godge  (2015). �e following items are created to 
conceptualize the reality of experimental setting and to reduce 
the misunderstanding and error in designing of single subject 
research prior to activating the experiment. 
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 detail?
• Is there the procedure to select test instrument prior to the
  experiment?
• Is the faithfulness considered?
• Is there a formula to calculate the faithfulness?
• Is there a training plan for the intervenor to increase the 
  faithfulness?
• Is there any description related to the social validity of the 
  faithfulness?
• Is the experiment design explained?
• Is there an agreement between noted experimental design 
  and real design?
• Is the reason explained why the experiment design is 
  selected?
• Is the total period of experiment noticed?
• Is the explanation related to the condition and difference 
  of baseline and intervention?
• Is the time of switching intervention from the baseline
   appropriate?
• If the training period set separately, is the reason 
  described?
• Is the reason to end of intervention described?
• In the case of multiple baseline design, is the standard of 
  intervention to different situation or target behavior 
  described in detail?
• Is the explanation related to the intervention and 
  withdrawal described with its difference? 

Conclusions

In conclusion, the checklist could be used to prepare the 
single-subject research design and able to reduce the possible 
mistakes such as the weakness of data interpretation, internal 
and external validity, or reliability which could be happened 
by the vulnerable research structure. �e checklist could be a 
method to preview the circumstances overall the research pri-
or to beginning of the single subject research design, and the 
quality of data collection might be secured.
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