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Presenter
Presentation Notes
The goal of our presentation is to provide a brief overview of AIs  and SMART; with the hope that this will stimulate thinking about how these ideas can be used in educational setting 
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• An intervention design, not an experimental design 

• …in which intervention options are individualized to 
accommodate the specific and changing needs of individuals. 

• A sequence of individualized treatments. 

• Mimics how we make decisions in real-life 

Definition of AI 

Presenter
Presentation Notes
*An adaptive intervention is not an experimental design, it is an intervention design– it provide a guide for how we should offer interventions.*In adaptive interventions, interventions are offered in a way that accommodates not only the unique, but also the changing needs of people as they progress through the intervention.*The type, intensity, dosage, mode of delivery are individualized based on ongoing (dynamic) information that we obtain from participants in the course of the intervention.(when I say individualized, I mean that different options are offered to different people, based on information about these people.*This mimics the way we make decisions in real-life. *but in real-life we don’t have to worry about replicability and effectiveness; so we don’t have to formulate/explicate the way we make decisions and provide evidence supporting their effectiveness.*however, in clinical, policy making, and education settings, we need to design interventions that are replicable and effective; hence we need to formulate our adaptive interventions and provide empirical support.  



  

  

• Go by many different names:  
− Adaptive health interventions,  

− Adaptive treatment strategies,  

− Dynamic treatment regimes,  

− Treatment algorithms,  

− Stepped care models,  

− Treatment protocols,  

− Individualized interventions 

− ...   

 

Definition of AI 



• Adaptive drug court program for drug abusing offenders 
• The goal: Minimize recidivism and drug use  
• Operationalized by graduating from the drug court program 
• Marlowe et al., (2008; 2009; 2012) 
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Example 

Nahum-Shani, I. 

Presenter
Presentation Notes
The best way to explain what an AI is, is to show you an example. I realize this AI is from a different field, but I think that he features of this AI can motivate thinking about adaptive interventions relevant to the mission of IES.



Adaptive Drug Court Program  

7 

As-needed court hearings 
+ standard counseling 

Bi-weekly court hearings 
+ standard counseling 

Low risk 

High risk 

As-needed court hearing + 
ICM 

Bi-weekly court hearing + 
ICM 

Non-responsive 

Non-responsive 

Jeopardy contract: “zero 
tolerance”  

Non-compliant  

Non-compliant  

Non-compliant  

Non-compliant  

Nahum-Shani, I. 

Presenter
Presentation Notes
Following their initial court hearing, risk was assessed. High risk: ASPD (Antisocial Personality Disorder, based on Diagnostic Interview: APD-DI) or history of formal drug abuse treatment otherwise low risk. ASPD=a pervasive pattern of disregard for, or violation of, the rights of othersThese are assessed monthly: Noncompliance= (1) falls below threshold for attendance in counseling sessions or (2) fails to provide 2 or more scheduled urine specimens; Nonresponsive = (1) is attending sessions and completing program requirements, and (2) is not committing new infractions, but (3) provides 2 or more drug-positive urine specimens.If non compliance, contact with the judge is increased. ICM– intensive clinical case management: Participants are required to meet twice weekly with an intensive clinical case manager who providesindividual substance abuse counseling with an emphasis on motivational enhancement, relapse prevention, and cognitive restructuring (“criminal thinking”) techniques. Jeopardy contract: involves “zero tolerance” for further violations of the rules of the program. Any further violation leads to a termination hearing. At the termination hearing, the individual is terminated from the program and sentenced on the original charge/s unless he/she can provide a good reason to be given another chance. The decision of whether or not to grant another chance is within the discretion of the judge.To graduate offender must attend 12 counseling sessions; provide 14 consecutive weekly negative drug urine specimens; remain arrest-free; obey program rules and procedures; pay 200 dollar court fee.The drug court program was scheduled to be a minimum of 4 months in length, although most participants required 6–8 months to graduate.



First Stage Decision Rule 

At point of entry into the program 
If risk = low 
    Then, stage 1 intervention= {As-needed + SC} 
Else if risk=high 
    Then, stage 1 intervention = {Bi-weekly + SC} 
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1. Decision Point:  

A time in which treatment options should 
be considered based on patient 

information (Yoshino et al., 2009) 
 

2. Tailoring Variable:  
Patient information used to make 

treatment decisions 

3. Intervention 
options:  

Type/Dose  

5. Outcomes:  
Distal Long-term goal of intervention:  
  Program graduation (14 consecutive weekly negative drug urine specimens) 
Proximal Short-term goal of decision rules: 
  Compliance and response in the course of intervention (mediator) 

4. Decision rule  

Proximal outcomes  
• Based on your theory of change  
• Related to prevention, treatment, academic-success 
• At various levels: student, family, classroom, school, school district  

Presenter
Presentation Notes
The proximal outcome are based on your theory of change (= a comprehensive description and illustration of how and why a desired change is expected to happen in a particular context).you can select proximal outcomes related to treatment (e.g., reducing ADHD symptoms in the course of the school year), prevention (reducing risk for problem behaviors) or learning (e.g., improving reading skills); your proximal outcomes can be at different levels, the child, the classroom, the family and school.The proximal outcomes guide your intervention; and hence your intervention can be at different levels, targeting different things. 



AI: 5 Elements  

1. Decision Points  

2. Tailoring Variable  
3. Decision rule 
4. Intervention Options  

5. Proximal + Distal Outcomes 
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   Triggered  

• Monitoring 
• Individualizing 
• Delivering  

   Guided 
 

Adaptation 
process 

Nahum-Shani, I. 



  

  

Example AI in Education 
RTI: Identify/Support Students’ Learning and Behavior Needs 

Presenter
Presentation Notes
I was looking for examples of AIs in education. I know that many of you will provide examples later, but I just wanted to see how these components are employed in AIs in the are of education. I took this decision tree from a website of a school district in Texas. Of course, I don’t know much about RTI, but I showed this to Greg Roberts (an expert on RTI) and he agreed that RTI is a form of an adaptive intervention. 



  

  

Example AI in Education 
RTI: Identify/Support Students’ Learning and Behavior Needs 

8-10 weeks following initiation of Tier 1 
If success = yes 
    Then, intervention= {document and continue} 
Else if success = no 
    Then, intervention = {move to Tier 2} 

Proximal outcome: Improve ongoing progress in a given 
area (e.g., reading, math, social behavior). 
Distal outcome: obtain successful outcomes for students  
 

Presenter
Presentation Notes
The current recommended time period for measuring response to Tier 1 instruction is 8–10 weeks (McMaster & Wagner, 2007; Fuchs & Fuchs, 2005; Vaughn, Linan-Thompson, & Hickman, 2003) and nonresponsiveness is typically determined by a percentile cut on norm-referenced tests (e.g., < 20th percentile) or cut score on a curriculum based measurement (CBM).The proximal outcome here is improving ongoing progress (performance) in a given area (e.g., reading, mathematics, social behavior). Distal outcome: obtaining successful outcomes for students.Response to Intervention (RTI) is a multi-tier approach to the early identification and support of students with learning and behavior needs.



  

  

• Fast Track (Conduct Problems Prevention Research Group, 1992)  

• Goal:  
– Prevent conduct problems among high-risk children. 

• Adaptation:  
– # of home-visits individualized based on family functioning  
– Reading tutoring assigned only to children showing academic difficulties 

• Adolescent Transitions Program (ATP) (Dishion & Kavanagh, 2003) 

• Goal:  
– Reduce substance use / antisocial behavior, students ages 11–17. 

• Adaptation:  
– Intensity of family-based interventions adapted based on family motivation 

and needs. 
 

 

Other Examples in Education 

Presenter
Presentation Notes
Fast Track: The intensity (number) of home visiting services was individualized based on clinical judgments of parental functioning and family need.At the end of each semester, beginning with the spring semester of first grade, the family counsellor filled in a six-item questionnaire composed of questions concerning the quality of parenting and family functioning.Also, reading tutoring was assigned only to children who were demonstrating academic difficulties.Adaptive Family Intervention: Arin Connell and Tom DishionConnell, A. M., Dishion, T. J., Yasui, M., & Kavanagh, K. (2007). An adaptive approach to family intervention: linking engagement in family-centered intervention to reductions in adolescent problem behavior. Journal of consulting and clinical psychology, 75(4), 568.Conduct problems=antisocial behvaiors. ATP adapt the intensity of family-based interventions to the needs and motivation of the family. Aim: reduce substance use and antisocial behavior (hostility and aggression) among students ages 11–17.The intervention options integrate universal, selective and indicated preventive interventions. In education they talk about three forms of preventive intervention: universal, selective, and indicated.Universal preventive interventions= entire population: target the general public or a whole population group that has not been identified on the basis of individual risk. Examples: prenatal care, childhood immunization, and school-based competence enhancement programs. These programs are positive, proactive, and provided independent of risk status, hence their potential for stigmatizing participants is minimized and they may be more readily accepted and adopted. Selective interventions=those who are at-risk: target individuals or a subgroups (based on biological or social risk factors) whose risk of developing mental disorders is significantly higher than average. Examples: home visitation and infant day care for low-birth weight children, preschool programs for all children from poor neighborhoods, and support groups for children who have suffered losses/traumas. Indicated preventive interventions = those with early symptomes: target individuals who are identified as having prodromal (an early symptom indicating the onset of an attack or a disease) signs or symptoms or biological markers related to mental disorders, but who do not yet meet diagnostic criteria. Example: social skills or parent-child interaction training for children who have early behavioral problems



  

  
1) High heterogeneity in need/response to any one intervention 

“… the goal of RTI is to intervene early – when students begin to 
struggle with learning or behavior – to prevent them from falling 
behind and developing learning or behavioral difficulties.”  

  Garland Independent School District:    
  http://www.garlandisd.net/departments/response_to_intervention/ 

2) Improvement is non-linear  

3) Intervention burden 

4) Intervention cost   

 
 

 

 

     

       

  
   

 

Motivation for AIs (in clinical settings) 

Presenter
Presentation Notes
1. High heterogeneity in need for or response to any one treatmentWhat works for one person may not work for another, Thus, need to Detect early signs of treatment failureand modify the treatment to prevent ultimate treatment failure*RTI (Response to intervention research) is the practice of providing quality instruction and intervention and using student learning in response to that instruction to make instructional and important educational decisions (Batsche et al., 2005). An effective RTI model should begin with quality core instruction that adequately addresses the needs of most of the students.A school's goal is for no more than 20% of students to require additional support beyond good Tier I curriculum and instruction. For those students, an RTI model relies on supplemental interventions delivered in small groups for 20 to 30 minutes daily.Schools implementing effective Tier 1 and Tier 2 instruction should find no more than 5% of students requiring more intensive interventions than those provided in Tier 2. Students who need individualized support receive it from a Tier 3 intervention.The intervention is not necessarily one-on-one.Tier 3 interventions should be specific to individual student needs and involve sufficient resources to address those needs.3) When treatment is burdensomeSide effects Patient required to invest Time/Effort Burden may lead to non-adherence Non-adherence reduces positive intervention effect Need to:Identify signs of burden Modify intensity based on signs of burden4) Many treatments are costly  Certain treatments can be very expensive Resources are often limited Difficulties in scalability Need to:Try less expensive treatment firstOffer more costly treatments to people who need it



• Adaptive Intervention is: 
– a sequence of individualized intervention options 
– that uses dynamic information to decide what type/dose/modality of 

intervention to offer 
– Its objective to guide clinical/academic practice or public health policy. 

 

 

 

AIs Experienced Differently by Different 
Stakeholders   

AI is a sequence of 
(individualized) 
treatments 

 

AI is a sequence of 
decision rules that 
recommend what 
intervention to offer at 
each critical decision 
point. 

 

Presenter
Presentation Notes
AIs are experience differently by different stakeholders  From the point of view of the teacher, the school, the district, the policy maker; AIs are a sequence of DR;From the point of view of the child or the family.



• Adaptive Intervention is: 
– a sequence of individualized intervention options 
– that uses dynamic information to decide what type/dose/modality of 

intervention to offer 
– Its objective to guide clinical/academic practice or public health policy. 

 

 

 
AI is a sequence of 

(individualized) 
treatments 

 

AI is a sequence of 
decision rules that 
recommend what 
intervention to offer at 
each critical decision 
point. 

 

? 
? ? 

? 

AIs Experienced Differently by Different 
Stakeholders   

Presenter
Presentation Notes
AIs provide a paradigm by which to improve clinical, policy, and public health practice which by its nature is often adaptive.Individualization/personalization/tailoring is achieved by use of a decision rules at each decision point.  Each decision rule takes accumulated, ongoing information about the unit (e.g., individual) including past response, adherence, burden, etc., and outputs a recommended, individualized treatment tailored to the circumstances of that unit.



The Role of the Researcher  

 
Develop good decision rules to guide 

clinical/academic practice and policy 
 
Answer open scientific questions 

concerning the development of good 
decision rules   

 

Presenter
Presentation Notes
Danny will provide additional examples of scientific questions



Examples of Scientific Questions  
 

• How long should we use the first treatment?  
− before declaring non-response and moving to another treatment? 
− before transitioning responders to a maintenance/lower-intensity treatment? 

• What tactic should we use for non-responders to treatment A? 
− Continue with A; enhance intensity of A; or add B; or switch to B; step-up to C? 

• What tactic should we use for responders to treatment A 
− Should we continue or step-down  
− Should we stop immediately or gradually  
− Do we need a booster or not  

• How to re-engage students who are non-adherent or drop-out? 
• Location of treatment (e.g., home or school) 
• Mode of delivery (e.g., internet or in-person) 
• How to define non-response?  

 

 

 

 

 
 

Presenter
Presentation Notes
Other questions:The location of the treatment (home, clinic, school)?Mode of delivery (internet vs. in-person) 
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Questions about Adaptive 
Intervention? … 

Presenter
Presentation Notes
The key feature of a SMART is that some or all participants can be randomized more than once. You’ll see this in examples later on.SMARTs are always motivated by scientific questions regarding adaptive interventions. Let’s see how open questions can be addressed by SMARTs.In statistics, people may call these multistage trials (the randomization at each stage is assumed)
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• A Multi-Stage Randomized trial 

• Each stage corresponds to a critical decision point  

• A randomization takes place at each critical decision 

• Some (or all) participants are randomized more than 
once, often based on earlier covariates 

 The goal is to inform the construction of 
 effective adaptive interventions 

What is a SMART? 

Presenter
Presentation Notes
The key feature of a SMART is that some or all participants can be randomized more than once. You’ll see this in examples later on.SMARTs are always motivated by scientific questions regarding adaptive interventions. Let’s see how open questions can be addressed by SMARTs.In statistics, people may call these multistage trials (the randomization at each stage is assumed)



AIM-ASD SMART (N=192) 

Presenter
Presentation Notes
Multi-site (Cornell, Vanderbilt, Rochester, UCLA), SMART.Population is minimally verbal school-aged (5-8) children with ASD (MVCwA) .Interventions take place in the child’s school setting. Most often, after-school in any room at the school that can be found for treatment.Highly underserved population of children with ASD.Why is JASP+EMT+DTT a stage 2 intervention only?JASP+EMT+DTT is reserved as a stage 2 treatment because it is costly to administer and requires highly skilled therapists.Why is JASP+EMT+DTT only an option for NR?Combined JASP+EMT+DTT does not make sense for children who are responding. Why utilize such limited resources?Why is Parent Training only an option for R?It does not make sense to focus resources on training the parent for children who are not responding.Six embedded adaptive interventions (2 of these are not adaptive!).



SMART Design Principles  
 

• The justification for a SMART 
− Is the need/importance of answering multiple questions in 

the development of a high-quality adaptive intervention 

• Keep it Simple:  
− Restricted randomizations, if any, should be based on 

ethical, scientific, or practical considerations. 
− If randomizations are restricted, the embedded tailoring 

variable is realistic (real-world) and low-dimensional 
− Select a primary aim that is important to the development of 

an adaptive intervention; sample size is based on this aim 
− Collect additional data that could be used to further inform 

the development of adaptive interventions in secondary aims  

Presenter
Presentation Notes
For more information about a well-justified tailoring variable, see module 1 (remember, three kinds: obvious, predictor, moderator).Considerations for restricting randomization:Ethical: A situation where a subset of treatment options is not appropriate for a subset of participants for ethical reasons (e.g., intensifying already-intense chemotherapy). So, restrict randomization in a way that avoids unethical assignments.Scientific: Based on empirical evidence. We might have established treatment protocols for responders, i.e., we know what to do for them, so we won’t re-randomize them. But, there may be some doubt about what to give non-responders, so they’re re-randomized.Practical: For example, a stepped-care approach. Save the most intense, most expensive treatments for the people who need them (re-randomize non-responders to these), and keep responders at the same intensity, or step them down (re-randomize responders to these).Keeping restrictions simple:You can use an endless number of intermediate outcomes to restrict the class of second-stage options. But then the decision tree will be over complicated to justify and implement (e.g., non-compliant non-responders, compliant non-responders, non-compliant responders, compliant responders, etc.)But it is important that you keep it simple: use a low dimensional summary (e.g., response status) and then specify how it is operationalized; namely, clearly state how you define responders and non-responders via intermediate outcomes. In mental illness studies feasibility considerations may force us to use preference in this low dimensional summary.



AIM-ASD SMART (N=192) 

Presenter
Presentation Notes
Multi-site (Cornell, Vanderbilt, Rochester, UCLA), SMART.Population is minimally verbal school-aged (5-8) children with ASD (MVCwA) .Interventions take place in the child’s school setting. Most often, after-school in any room at the school that can be found for treatment.Highly underserved population of children with ASD.Why is JASP+EMT+DTT a stage 2 intervention only?JASP+EMT+DTT is reserved as a stage 2 treatment because it is costly to administer and requires highly skilled therapists.Why is JASP+EMT+DTT only an option for NR?Combined JASP+EMT+DTT does not make sense for children who are responding. Why utilize such limited resources?Why is Parent Training only an option for R?It does not make sense to focus resources on training the parent for children who are not responding.Six embedded adaptive interventions (2 of these are not adaptive!).



1. Comparison of initial options 
 

• H1: Adaptive interventions that begin with JASP+EMT 
will improve primary and secondary outcomes more 
than those that begin with DTT. 

Primary Aim: Example 1 

Presenter
Presentation Notes
This is the main effect of the initial intervention options a la’ ANOVA.Here, we are controlling for second-stage treatment by design –not by statistical analysis.Because of the randomizations, we are ruling out alternative explanations like severity at baseline (for the effect of first stage).



H1: Comparison of Stage 1 Options 

Presenter
Presentation Notes
A study of initial intervention options in which subsequent intervention options are controlled.Here you can use a variety of analyses, growth curve models, survival analysis, etc.  



2. Comparison of second stage options for non-
responders  
 

• H2: Combining JASP+EMT and DTT for slower 
responders will improve primary and secondary 
outcomes more than just continuing the initial 
intervention. 

Primary Aim: Example 2 

Presenter
Presentation Notes
This is the main effect of the second-stage intervention options among non-responders, again a la’ ANOVA.Here, we are controlling for first-stage treatment by design-– not by statistical analysis.  This primary hypothesis would be appropriate if you initially wanted to run a trial for non-responders and are now considering a SMART.Because of the re-randomizations, we are ruling out alternative explanations like adherence: people who do not adhere will be switch, so all switched people are non-adherent (for the second-stage).  



H2: Comparison of Stage 2 Options 

Presenter
Presentation Notes
A study of non-responders in which one controls the initial intervention option to which people don’t respond to.



3. Comparison of embedded adaptive interventions 
 

….first let’s review what we mean by “embedded 
adaptive intervention” 

Primary Aim: Example 3 

Presenter
Presentation Notes




Embedded Adaptive Intervention 1 

Presenter
Presentation Notes




Embedded Adaptive Intervention 2 

Presenter
Presentation Notes




Embedded Adaptive Intervention 3 

Presenter
Presentation Notes




Embedded Adaptive Intervention 4 

Presenter
Presentation Notes




…and so on... 
 

…Embedded Adaptive Interventions  
5, 6, 7, and 8 are similar but begin 

with JASP+EMT… 

Presenter
Presentation Notes




3. Comparison of embedded adaptive interventions 
 

• H3: The AI that begins with JASP+EMT and augments 
with (a) parent training for early responders and (b) DTT 
for slower responders…  

 …will do better than the similar AI which begins   
 with DTT. 

 

Primary Aim: Example 3 

Presenter
Presentation Notes




H3: Comparison of 2 AIs 

Presenter
Presentation Notes
There are two ways to think about this comparison:Comparison of AI that begin with different options (and continue with the same) – framing is around the AI assuming that we will treat non-responders with relapse prevention and non-responders with augment, is it better to start with A or B) – framing is around the initial intervention options. In every SMART design there are several (more than 2) embedded AIs. Here, there are 8 embedded AIs. Participants in subgroups a and d are consistent with these AI, because participants in these two subgroups experience this sequence of treatments. The AI operationalizes the intervention options for both responders and non-responders and hence both responders and non-responders are consistent with each AI. 



H1: The initial intervention option JASP+EMT results in 
better social communication than the initial intervention 
option DTT. 

• Sample size formula is same as for a two group 
comparison. 

 

H2: Among slow responders, combined JASP+EMT + DTT 
results in better social communication than staying the 
course.  

•  Sample size formula is same as a two group 
comparison of slow responders. 

Sample Size 

Presenter
Presentation Notes
Again, these are main effects a la’ ANOVA.



 

 
N = sample size for the entire trial  

 
    H1    H2 
 
Δμ/σ  =.3 
 
Δμ/σ  =.5 
 

 

                   
        α = .05 (two sided), power =1 – β =.80     

    N = 352  N = 352/ NR rate 

    N = 128 N = 128/ NR rate 

Sample Size 

*   Assumptions: equal variances, normality, equal # in each group, no dropout. 
** AIM-ASD’s was of this type, w/ ES = 0.5, pwr = 90% and acctng for 10% dropout. 

Presenter
Presentation Notes
Example sample sizes for entire trial for example primary aims H1 and H2, assuming a continuous outcome. We’re able to use a standard online calculator for a two-group comparison with continuous outcomes (see below). If you don’t have a continuous outcome, you can use other standard calculators which accommodate that.Sigma for example 1 is the standard deviation of primary outcome of patients initially assigned to intervention option A   (or B). Sigma for example 2 is the standard deviation of primary outcome of non-responding patients who are assigned a switch (or augment).Throughout working assumptions are equal variances, normality, equal number in each of the twogroups being compared, and no dropout or loss to follow-up.** What if I have very small rate of non-responders in one of the arms (say 4 non-responders to B) how does this influence my power? (1) it will not influence your power for H1; it will influence your power for H2 (which is only based on information from non-responders, and you have very few); and most importantly this implies that you don’t need to re-randomize non-responders to B because you anticipate very few of them, so this has implications for how you design the study. Sample sizes calculated on the website (David A. Schoenfeld): http://hedwig.mgh.harvard.edu/sample_size/js/js_parallel_quant.html



H3: AI #1 results in improved symptoms  
 compared to AI #2 
 Analysis is non-standard (so sample size calculation is too) 

 Sample size formula depends on who gets re-randomized 

Sample Size 

Type I error 
rate (2-sided) 

Power  
Standardized 
Difference  

N Randomization  

0.05 80% 0.3 697 Both R and NR are  
re-randomized 0.5 251 

• Continuous Outcomes: Oetting, A.I., et al. (2011) 
• Survival Outcomes: Feng, W. and Wahed, A., (2009); Li, Z. and Murphy, S.A., (2011) 
• Binary Outcomes: Kidwell, K.M., et al. (In preparation) 

Presenter
Presentation Notes
Analysis for this primary aim is nonstandard (a weighted and replicated approach)—we’ll talk about that in more detail in modules 4 and 5. Because the analysis is nonstandard, we can’t use a standard sample size calculator. Susan Murphy’s group developed a sample size formula for SMARTs with a continuous outcome in which the primary aim is to compare two embedded AIs. These sample sizes were computed using that method (described in the cited book chapter).Here, sample size is dependent on the design: namely, who gets re-randomized. Remember that tailoring variables are used to restrict randomization options in the second stage, and it’s possible that we know what to do for responders, for example (e.g., have them continue on initial therapy). Sample size is lower for designs that only re-randomize responders. Remember, though, that the choice of who to re-randomize should be made based on ethical, scientific, or practical considerations. See below for more details.Full Citations:Oetting, A.I., Levy, J.A., Weiss, R.D. Murphy, S.A. (2011), Statistical Methodology for a SMART Design in the Development of Adaptive Treatment Strategies (book chapter)Z. Li and S.A. Murphy, Sample Size Formulae for Two-Stage Randomized Trials with Survival Outcomes. Biometrika 2011; 98(3):503-518.Feng W, Wahed AS. Sample size for two-stage studies with maintenance therapy. Stat Med 2009;28:2028-41.	The results are for comparing AIs in a setting where both responders and non-responders are split into two groups. You will need a much lower sample size to compare AIs in a setting where only 1 sub-group (e.g., non-responders) are re-randomized. In case studies, we’ll see an example of a SMART that re-randomized only non-responders (ADHD study). Responders were assigned “continue”. This was done because if initial therapy worked, then there was no reason to modify treatment. To size studies of this kind, we need to hypothesize a non-response rate, since only non-responders are split into two groups. Assuming 30% non-response, we need N=453 to detect a standardized effect size of 0.3, and 163 for a standardized effect size of 0.5 The sample size needed for this comparison will be lower than in a trial in which both responders and non-responders are re-randomized to the extent that NR rate is lower. This is because I will have more people in the sub-group that is not split into two– I can use info from only half of these subjects in the comparison of AIs. Sample size needed will increase with non-response rate.** What about the comparison of AIs that begin with the same initial treatment – we rarely see investigators interested in comparing AIs that begin with the same treatment. Tomorrow we will provide a way to compare AIs that begin with same and different treatment. 



• Choose secondary hypotheses that further aid in the 
development of a high-quality (e.g., more individually-
tailored) AI. 

− Example:  
 
H4: Among parents of children who are early 
responders to initial treatment, those who demonstrate 
greater buy-in for the initial treatment will benefit more 
from parent training than from continuing initial 
treatment.   

Secondary Aim: Example 1 

Presenter
Presentation Notes




Parent Buy-in as a Tailoring Variable? 

Presenter
Presentation Notes
NRs ARE HETEROGENEOUSI’m basically proposing to explore whether adherence is a moderator of the second-stage intervention options. The second-stage intervention options for non-responders are randomized, I can test whether the second-stage intervention effect for non-responders varies depending on the level of adherence to first-stage. 



Other Experimental Designs in  
Adaptive Interventions Research 

• A randomized clinical trial (RCT) evaluating an 
adaptive intervention versus another adaptive 
intervention or suitable control 

• A “non-responder RCT” where non-responders to an 
initial intervention are randomized to two options 

• A “responder RCT” where responders to an initial 
intervention are randomized to two options 

• There are various considerations when building an 
adaptive intervention based on a series of separate 
responder or non-responder RCTs. 



The End.  
 

 

• Danny Almirall: dalmiral@umich.edu 

• Inbal (Billie) Nahum-Shani: inbal@umich.edu 
 

 
 

 

 

 

 
 



IES Goal structure 
 

• Goal 1–Exploration  
− Malleable factors that are associated with education outcomes, and   

− Mediators/moderators of the relations between malleable factors and student 
outcomes.  

• Aims related to the analysis of existing data from observational 
studies and/or randomized trials to support the rationale for and 
inform the development of AIs.  
− Identifying pathways (proximal outcomes) 

− Understanding existing sequences of treatment  

− Identifying tailoring variables    

 
 

 

 

 

 
 



IES Goal structure 
 

• Goal 2–Development and Innovation 
− Develop innovative education interventions and improve existing 

interventions 
− Outcomes include: 

 Fully developed version of the proposed intervention 
 Well-specified theory of change for the intervention 
 Evidence that the intended end users understand and can use the intervention 
 Data that demonstrate end users can feasibly implement the intervention 
 Pilot data regarding the intervention’s promise for generating the intended 

beneficial student outcomes 

• Studies aiming to:  
− Test feasibility and acceptability of expert-derived AI 
− Two-arm pilot randomized trial to inform and refine tailoring variables 
− Pilot SMARTs in preparation for a full-scale SMART  

 

 

 

 

 
 

Presenter
Presentation Notes
A pilot SMART can help answer questions such as: “Are we able to deliver properly the interventions we are proposing to compare?” “What is the level of staff understanding and fidelity to the research protocol?” “Are the proposed adaptive interventions acceptable to participants?” “Should we devise special quality control measures and procedures to improve and maintain fidelity during the large scale trial?”



IES Goal structure 
 

• Goal 3–Efficacy and Replication  
− Determines whether or not fully developed interventions produce a 

beneficial (meaningful) impact on student outcomes relative to a 
counterfactual when implemented in authentic education delivery settings.  

• Aims related to  
− Evaluating a fully developed AI compared to control 
− Replicate effect of fully developed AI  
− SMART to optimize an AI (each component is fully developed).  

 

 

 

 

 
 



IES Goal structure 
 

• Goal 4–Effectiveness  
− Determines whether or not fully developed interventions with prior 

evidence of efficacy produce a beneficial impact on education outcomes for 
students relative to a counterfactual when they are implemented under 
routine practice in authentic education delivery settings  

− At least two evaluations of the intervention that meet the requirements 
under the Efficacy and Replication goal must show beneficial and practical 
impacts on student outcomes.  

− Evaluation team must be independent from developer/distributor 

• Aims related to  
− Evaluating the effectiveness of an AI that was informed by a SMART under 

Efficacy and Replication goal.  
− Evaluating the effectiveness of a fully developed AI via an independent 

evaluator. 
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