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A B S T R A C T

                       Classroom activities aimed at changing students identity-based motivation (IBM) improve student outcomes by’

                                 helping students experience school as the path to their adult future identities and their di culties along the wayffi

                                     as signals of the importance of schoolwork. One way to scale these e ects would be to have teachers deliver IBMff

                           activities. Hence, we asked if, after a brief two-day training, teacher-delivered IBM intervention could meet

                               fi fidelity standards and if attaining more delity matters. We trained all eighth grade teachers in two middle

                               schools (N=211 students). We used ve-component delity model andDane and Schneider s (1988)’ fi fi Durlak and

                           DuPre s (2008)’ empirically derived threshold and practical maximum standards for delity. We found that mostfi

                       classrooms (88%) and students (89%) received IBM intervention at-or-above threshold standard, implying that

                       teacher-based IBM delivery is viable. Moreover, investing in improving delity is worthwhile; above-thresholdfi

                 fidelity improved core grade-point-average and reduced risk of course failure.

                     “In the beginning of the year we did a program called Pathways-to-

                       Success. It was a program about how we thought of our futures, and

                       if something got in the way, how would we make plans to overcome

                   them. Something [my teacher] always told the class of 2023 was

                           that if it’s difficult, it s important. I feel like this is true. In life if you’

                   fi ffind something di cult like school for instance it is important. (8”
th

       grader Middle School Graduation Speech)”

                     “Thank you for helping us with what will happen later in life...For

                           giving us a pathway to success and now it is our choice to take that

                       path. You helped us nd forks that we may have, the decisions wefi

     have to make. (8”
th        grader receiving Special Education services,

           Thank-you Letter to teacher delivering the Pathways-to-Success

program)

                       “This was by far and away the best advisory program we have had

                         and I ve been here 10 years. We have had some attempts at it with’

                         very little support that have fallen at on their face. This may be ourfl

         third or fourth advisory program. (8”
th      grade Science teacher who

     delivered the program)Pathways-to-Success

 1. Introduction

                         Students want to do well in school and go on to college, yet they

                   often fail to attain their high aspirations (Oyserman & Destin, 2010;

                   Oyserman & Lewis, 2017). One way teachers can harness students high’

                 aspirations is to use identity-based motivation to help their students

                     imagine school as the path to their future, generate strategies to succeed

                       on that path, and see obstacles and failures along the way as signaling

                 importance and value (Oyserman et al., 2017; Oyserman, Johnson, &

                   James, 2011). As our opening quotes suggest, both students and tea-

               chers appreciate the usefulness of the identity-based motivation (IBM)

                 perspective. Students found the main points of the IBM intervention

                     useful enough to include in graduation speeches and even felt an im-

                   pulse to write thank you notes to teachers. Indeed, student academic

           outcomes improve when classroom interventions target identity-based

           motivation. Analyses of two identity-based motivation interventions

               revealed signi cantly improved student academic outcomes at end offi

                       school year follow-up ( ) and at end of aOyserman, Terry, & Bybee, 2002

               two-school-year follow-up ( ). In theseOyserman, Bybee, & Terry, 2006

               tests of identity-based motivation theory, pairs of college students

               ( ) or sta holding undergraduate degreesOyserman et al., 2002 ff

                 ( ) delivered the intervention. These prior testsOyserman et al., 2006

                 were important because they provided support for the robustness of

                 IBM theory by showing signi cant e ects in real-world settings onfi ff

                 important academic outcomes (core course grades and risk failing a
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                         class) via change in IBM variables. However, they did not test if, after a

                 brief training, teachers can deliver an IBM intervention with su cientffi

                       fi ffdelity to have its promised e ects. This test is needed if scaling via

                     teacher implementation is to be possible. We take two steps to address

         this issue in the current paper.

                     At step one we test the prediction that a brief 2-day in-service

                     training yields su cient delity to likely have e ects. At step two weffi  fi ff

                   test the prediction that achieving higher delity matters for core grade-fi

                     point average and course failure rates. We focus on a brief 2-day

                   training because teachers are unlikely to be given time for longer

                   training. We focus on su cient delity because a large review suggestsffi fi

                   that interventions delivered with less than 60% delity are unlikely tofi

                     have their intended e ects ( ). We focus on im-ff Durlak & DuPre, 2008

                   plications of higher delity because the re-fi Durlak and DuPre (2008)

                   view also suggests that practitioners are unlikely to deliver with more

                 than 80% delity. Taken together, this range implies that analysesfi

                     should focus on whether the delity threshold of 60% is attained andfi

                   whether delity above 60% and closer to the 80% practical maximumfi

                 improves targeted outcomes. To situate our results and their implica-

                   tions, we divide the introduction into three sections. First, we review

               identity-based motivation theory, the evidence that it predicts academic

                   outcomes, its translation to intervention, and the need for testing tea-

                   cher-led IBM intervention. Second, we describe what delity is and howfi

               to operationalize it. Third, we specify our research questions.

     1.1. Identity-based motivation theory

 1.1.1. Operationalization

               Identity-based motivation theory is a social psychological theory of

                   motivation and goal pursuit that explains when and in which situations

                   people s identities motivate them to take action towards their own goals’

             ( ). Identity-based motivationOyserman et al., 2017; Oyserman, 2015a

                   theory starts with the assumption that people are sensitively attuned to

                 their immediate context and that this shapes identities (dynamic con-

                 struction). People prefer to act (action-readiness) and make sense of

       situations (procedural-readiness) in identity-congruent ways ways—

                     consistent with what I and people like me do. However, even though‘ ’ ‘ ’

                     identity (who one was, is, and might become) feels stable, identities are

             dynamically constructed in context. Dynamic construction means that

                 contexts shape which identities come to mind, what these identities

                 seem to imply for behavior, and how people interpret experienced

                       di culty. The thing of interest is not that people can change how theyffi

               regard themselves after sustained e ort, but rather the surprisinglyff

                     large e ects that small shifts in context can have on changing howff

                 people regard themselves. As detailed next, each component of identity-

           based motivation (dynamic construction, action-readiness, and proce-

               dural-readiness) has been operationalized and its e ect on academicff

   performance empirically tested.

1.1.2.            Experimental evidence of e ects on academic outcomesff

               In this section, we brie y review experiments documenting e ectsfl ff

               of identity-based motivation on academic outcomes. First, we consider

               studies showing that dynamic construction of identity cues action-

                     readiness; readiness to act in ways that t constructed identity. In onefi

                 study, researchers subtly shifted what context implied about being a

                 boy ( ). In this study, researchers randomlyElmore & Oyserman, 2012

                   assigned middle school boys into groups; each group was shown a

                 di erent graph of accurate statewide census data. One group the 'menff —

                 succeed' group saw a graph showing that men earned more money—

                     than women. This graph implied that academic success ts with being afi

                     boy. Boys who saw the 'men succeed' graph made more attempts to

                 solve a math task and imagined more school-focused possible identities

                     than boys who saw other graphs. Boys in these other conditions saw

                     graphs that did not mention gender or graphs showing that women are

                   more likely to have graduated high school than men, implying 'women

succeed'.

                     In a second set of studies, also examining the consequences of dy-

             namic construction of identity on action-readiness, researchers subtly

                       shifted what the future self seemed to imply for action by changing the

                   fit between identity and context ( ). InOyserman, Destin, & Novin, 2015

               these studies, researchers randomly assigned students to think about

                     school as a success-likely context in which most students succeed or to

                   think about school a failure-likely context in which most students do

                       not do as well as they hoped. The researchers then asked students to

                     write about their possible identities, with half of the students guided to

                 consider desired possible identities and half of students guided to

                   consider undesired ones. Thus, half of students were led to consider

                   their future self and their current context as tting together, eitherfi

                   because in that context people often fail and their to-be-avoided future

                       self was on their mind, or because in that context people often succeed

                   and their to-be-attained future self was on their mind. The results

                   showed that the action-readiness component of the future self is con-

                   text-sensitive. That is, students planned to start studying sooner if the

                   way they thought about their possible identities and the way they

                     thought about school t together. They were more likely to take actionfi

               after thinking about undesired possible identities while thinking of

                   school as a failure-likely context or after thinking about desired possible

               identities while thinking of school as a success-likely context.

                 In other studies examining the link between the dynamic con-

                 struction of identity and action readiness, researchers used small con-

                   textual cues to make studentsexperienced the future self as relevant to

                 the present moment (Destin & Oyserman, 2009; Destin, 2017; Landau,

                   Oyserman, Keefer, & Smith, 2014; Nurra & Oyserman, 2018 Nurra and).

               Oyserman (2018) randomized students to consider their adult future

                     self as occurring soon or occurring later, as connected to their current

                       self or as distinct from their current self. Experiencing one s adult self as’

                 near and connected is consequential for behavior. Across studies, if

                   researchers led students to experience their adult and present selves as

             connected, students worked harder on current assignments, focused

                     more on boring tasks, and actually attained better core course grades by

       the end of the semester.

               Destin and colleagues ( )Destin & Oyserman, 2009; Destin, 2017

               randomized middle school students to either learn about need-based

                       financial aid (open path) or to estimate the cost of college and report

                     how they planned to cover this cost (closed path). Students who learned

                   that income is not a barrier had signi cantly higher school engagementfi

                     compared to students who were asked to consider the cost of college

                       and how they would pay for it. Students who were asked to consider

                       college cost and how they would pay for college seemed to infer that

                       cost was a barrier and hence college was not likely for them, making

                     hard work in eighth grade feel like a pointless endeavor. Landau and

               colleagues (2014) randomized students to either think about their

                   academic possible identities in the context of an image that implied

                         action (a path) or one that did not (a container). Students led to list

                       their academic possible identities on an image of a path rather than an

                   image of a container were more engaged with their schoolwork. Across

                   studies, these students were more likely to seek out academic help,

                   worked harder on current assignments, planned to study more for an

               upcoming quiz, and actually performed better on the quiz.

                 In addition to cuing readiness to act, dynamic construction of

               identity also cues procedural-readiness that is, how one makes sense—

                 of experienced ease and di  culty with schoolwork as implying some-ffi

               thing about oneself. Interpretation of experienced di culty matters forffi

               downstream behavior and for identity. Across studies, once students

                 considered that experienced di culty might be a sign that schoolworkffi

                   is important, they saw academics as more central to their identity

               (Aelenei, Lewis, Oyserman, 2017; Oyserman, Elmore, Novin, Fisher, &

                       Smith, 2018; Smith & Oyserman, 2015) and did better on a variety of

               school tasks (Elmore, Oyserman, Smith, & Novin, 2016; Oyserman

                       et al., 2018; Smith & Oyserman, 2015). Students are also more likely to

                   endorse the idea that di culty means importance if they experience tffi fi

                   between identity and context, as we previously described. That is, when

     E. Horowitz et al. Contemporary Educational Psychology 54 (2018) 12–28

13



                       students think about their undesired future self and think of school as a

                       context in which failures are likely, then they are more likely to endorse

           a difficulty-as-importance mindset. The reverse is also true students—

               are more likely to endorse a di culty-as-importance mindset whenffi

                       they think about their desired future self and think of school as a

                 context in which success is likely ( ).Oyserman et al., 2015

       1.1.3. Translating experiments to intervention

             Evidence to date shows that identity-based motivation intervention

                 can matter by changing student engagement, e ort, and grades. Theff

             School-to-Jobs intervention translated the three core components of

         identity-based motivation (dynamic construction, action-readiness, and

                 procedural-readiness) into a set of activities ( Oyserman et al., 2002;

               Oyserman et al., 2006). Randomized control trial evaluation showed

               that the intervention changed elements of identity-based motivation by

                     the end of eighth grade ( ) and these changesOyserman et al., 2002

                     mediated changes in core course grades and course failures by the end

                     of 9th grade ( ). Core course grades and courseOyserman et al., 2006

                 failures are important metrics because core course grades and course

                 failure by 9th-grade increase the likelihood of on-time high school

                 graduation ( ), and failing even a singleAllensworth & Easton, 2005

                 course reduces the likelihood of high school graduation (Allensworth &

 Easton, 2007).

               In developing and delivering the intervention, the intention was

                 that each activity provides students with a di erent concrete experienceff

                       of one or more of the components of identity-based motivation in a way

                       that made it likely that students would internalize the core ideas. To do

                 so, activities allowed students to discover and experience each com-

                     ponent of identity-based motivation on their own, rather than to be told

             about identity-based motivation by their instructor, thereby reducing

                     the chances of reactance ( )Brehm & Brehm, 2013; Elmore et al., 2016

                   and increasing the likelihood of deep processing of messages (Petty &

             Cacioppo, 1986). Activities were group-based rather than occurring

                 alone to increase the chances that student social identities as students,— 

                     boys or girls, or members of their racial-ethnic group were cued as we— ‘

               do school , increasing the chances that an identity-based motivation’

                 cycle would ensue ( ). When delivered and received asOyserman, 2007

             intended, participating students should experience change in their

             identity-based motivation, and this should improve academic out-

             comes. Speci cally, students should have more school-focused possiblefi

                     identities and the strategies to work on these identities, be more likely

                     to see di culty with schoolwork as implying its importance, and be lessffi

                   likely to see di culty with schoolwork as implying that schoolwork isffi

                           ‘ ’not for them. They should be more likely to see school as the path to

                 their adult future self, see school-focused possible identities as con-

                   gruent with important social identities, and they should be more likely

                   to experience their adult future self as relevant to their current

                 schoolwork. Over time, these changes should result in better school

                   grades and less likelihood of failing classes. That is what researchers

       found ( ).Oyserman et al., 2006

         1.1.4. Moving from trainers to teachers

             Initial tests of the identity-based motivation intervention showed

               that researchers could train undergraduates or people with under-

                     graduate degrees to go into schools and deliver the intervention as in-

                     tended after 40 hours of training. However, these tests did not use

teachers.                  Using people who came and left rather than teachers provided

                     a clean test of the theory, but for practical application, teachers are

                     needed so that IBM intervention can be rooted in a school system.

                     Outside trainers may come and go, but teachers can maintain an in-

                       tervention over time. Teachers time is limited and hence a test in which’

                         a brief training is provided to teachers and delity is assessed is a rstfi fi

               step in addressing whether IBM interventions might scale through

                   teacher-delivery. We chose a 2-day test as the briefest likely su cientffi

                     training for teachers to be able deliver and their students receive an

           identity-based motivation intervention as intended. This combination

           of teacher delivery-as-intended and student receipt-as-intended is

   termed .implementation delityfi

             Ascertaining implementation delity is critical for both theory-fi

                 testing and pragmatic reasons, as detailed next. From a theory-testing

               perspective, without knowledge of implementation delity it is notfi

                     possible to know whether any changes after intervention are due to the

                     theory on which the intervention is based. At the same time, pragma-

               tically, as we outline next, without implementation delity, interven-fi

                   tions are empirically less likely to have their intended longer-term ef-

                 fects ( ).Century, Rudnick & Freeman, 2010; Durlak & DuPre, 2008

               Program di erentiationff is the aspect of implementation delity re-fi

                       lated to theory testing. It is an assessment of whether the ingredients of

               an intervention are operationalizations of the theoretical process model

                       or theory of change the intervention is based on. If the program uses

                       ingredients that are not part of the theoretical process model or if the

                 same ingredients (perhaps di erently labeled) are also in other pro-ff

                   grams (or the control group), program di erentiation is low. There isff

               not much point in delivering multiple interventions with di erentff

                   names that deliver the same intervention ingredients or in delivering an

               intervention with ingredients not linked to an empirically validated

               process model of change. Program di erentiation assessment might beff

                   obtained from a school district, principal, teacher, or researcher, and is

                   at the level of the intervention itself the program either is di er-— ff

                     entiated or is not di erentiated from other programs. In the case offf

             identity-based motivation intervention, the question would be whether

                   other programs in the school use IBM theory or IBM ingredients

               otherwise labeled. Our principals and teachers concluded that they

             were not already delivering an identity-based motivation intervention

           or even another socio-emotional learning (SEL) program.

                 1.2. Implementation delity entails delity of delivery and of receiptfi fi

               Aside from program di erentiation, the other components of im-ff

               plementation delity are , , ,fi dosage adherence quality of delivery student

           responsiveness delity-of-receiptand fi (Dane & Schneider 1998    ; see also

Bellg                  et al., 2004; Dusenbury, Brannigan, Falco, & Hansen, 2003; Crosse

                 et al., 2011; Mowbray, Holter, Teague, & Bybee, 2003; O Donnell,’

                   2008; Resnick et al., 2005). To be useful, implementation delity op-fi

             erationalization ( ) and report (O Donnell, 2008’ Hulleman & Cordray,

                     2009) should t the intervention itself. For example, in the case offi

               classroom-level delivery, it is reasonable to expect classroom-level and

             student-level variation some classrooms and some students will ex-—

             perience more implementation delity (experience faithful delivery andfi

               message uptake) than others. Rather than being independent, the

               components of delity are best understood as interdependent buildingfi

           blocks that sca old and support each other.ff

                       At the base of delity are , the timing and number of sessionsfi dosage

                   delivered compared to plan, and , the extent that each activityadherence

                       in each session is delivered in the sequence and as the manual describes

                   it. and sca old andDosage adherence ff quality of delivery student respon-

               siveness Quality of delivery. entails teacher-managed session feel, which‘ ’

               teachers produce via classroom and student-level emotional and orga-

               nizational support and behavior management and via their structuring

                 of delivery of take-home points. High quality delivery entails students

             experiencing take-home points as emerging from themselves rather

                         than from teachers and as easy to process and hence true, rather than as

                 emerging from teachers, di cult to process, and hence not necessarilyffi

               true. entails student response to andStudent responsiveness adherence

                 quality of delivery dosage. When teachers deliver ( ) the correct content

                   ( ) in the correct way ( ), their students shouldadherence quality of delivery

             respond with engaged attention and productivity (student responsive-

                 ness delity of receipt) and hence internalize the take-home points (fi ).

               Given the interrelatedness of each element conceptually, teasing apart

               these elements of delity analytically would require randomizing tea-fi

                         chers to deliver varying doses or to adhere in varying levels or to se-

           parately deliver take-home points with varying quality.
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             Researchers can use classroom observation to obtain classroom-

                 level ratings of how much of intended intervention intensity and

               duration was delivered ( ), how much delivery followed protocoldosage

               ( ), and how much participants responded as intended (adherence student

             responsiveness). Researchers can use classroom observation and student

                   reports to obtain ratings. Researchers can use studentquality of delivery

                   report to assess the extent that participants have received and under-

         stood take-home points ( ).fidelity of receipt

       1.2.1. Reasonable expectations for delityfi

                 Having de ned delity, the next questions are how much delityfi fi fi

                       can be expected, and how much is su cient for an intervention to haveffi

                   its desired e ects. To address these questions,ff Durlak and DuPre (2008)

               reviewed the meta-analytic literature on interventions delivered in real

               world settings by non-researchers, adding 59 additional studies they

                   found that were not included in the prior meta-analyses. They asked

                     whether this literature pointed to a threshold at which, on average, an

                 intervention yields its desired e ects and whether this literature pro-ff

                 vided guidance into how much delity non-researchers could be ex-fi

                 pected to produce. They concluded that studies rarely show intended

                   e ects unless delity reaches or surpasses a 60% threshold and thatff fi

               non-researchers rarely implement with greater than 80% delity. Thesefi

               fi findings have a number of implications. First, delity researchers

                 should expect that a successful training would yield delity betweenfi

                 60% and 80%. Second, researchers should test whether moving from

                 60% to 80% delity increases likelihood of attaining intended impacts,fi

                             and if so, if the increase is linear or looks more like a step function. If

                   the increase looks more like a step function, researchers should test

     where the step-up occurs.

             1.2.2. The 60% delity threshold in educational researchfi

           We examined school and education-focused evaluation research

                 published since the threshold and practicalDurlak and DuPre (2008)

                 maximum estimates were published. We found that Durlak and DuPre s’

                   (2008) 60% delity threshold is used across an array of community-fi

             based and school-based intervention evaluations to document that

               su cient delity is attained. For example,ffi fi Fagan, Hanson, Hawkins,

                   and Arthur (2009) used this threshold in a 12-community evaluation of

                 Communities that Care, a system for community partners to utilize

           prevention science. Riordan, Lacireno-Paquet, Shakman, Bocala, and

                     Chang (2015) used the 60% threshold as a marker of necessary delityfi

                   in examining the implementation of a teacher evaluation system in 15

                 schools. used the 60% threshold asBloomquist and colleagues (2013)

                   an indicator of su cient delity in the implementation of an inter-ffi fi

                 vention that aimed to reduce conduct problems in 27 elementary

                 schools. used this thresholdLindsay, Davis, Stephan, and Proger (2017)

                     in evaluating a college readiness program in 25 schools. At the pre-

                     school level, the 60% threshold is used in testing implementation of the

               preschool-based Early Literacy and Learning Model in 28 preschool

         classrooms (Preschool Curriculum Evaluation Research Consortium,

                     2008). The 60% threshold is also used by evaluators of Life Skills

             Training, a widely-used school-based substance use prevention inter-

                   vention evaluated in over 30 peer-reviewed studies of programs in over

               300 schools involving 20,000 students (e.g. Velasco, Gri n, Botvin,ffi

                 Celata, & Lombardia, 2017; Botvin & Gri n, 2015; Botvin, Baker,ffi

     Dusenbury, Botvin, Diaz, 1995).

                 While describe a linear relationship be-Durlak and DuPre (2008)

                 tween delity and outcomes, they did not separately examine whetherfi

                   outcomes improve as program delity shifts from the 60% threshold tofi

                   the 80% practical maximum. We did not nd other papers addressingfi

                         this question either so it is not clear if investing in delity beyond thefi

                   60% threshold matters, and if so, if improved outcomes are linearly

     associated with improved delity.fi

   1.3. Research questions

                     Our review of the delity literature led us to two research questions.fi

                 First, can teachers deliver and students receive an identity-based mo-

                 tivation intervention at or above the 60% delity threshold? Second,fi

                   does moving beyond the 60% delity threshold matter for student corefi

                   grade-point average and for their likelihood of course failure? We used

                 the mean of the ve components of implementation delity ( ,fi fi dosage

               adherence student responsiveness quality of delivery delity of receipt, , , fi )

                         that could vary at the classroom and student levels to test our rst re-fi

             search question, and the relationship between implementation delityfi

                     and school grades and course failure rates to test our second research

                   question. To further understand the nature of our delity e ects, wefi ff

             also compared one aspect of teacher quality teacher-driven classroom—

               climate in the teacher s subject classroom (while teaching math, sci-— ’

                 ence, history, or language arts) with the teacher s classroom climate’

             score while delivering the identity-based motivation intervention. This

                     comparison allowed us to begin to address whether the quality aspect of

fidelity                  was capturing what the teacher did in the identity-based mo-

               tivation intervention or something more general about the teacher.

                       Finally, because our goal was to learn how to improve delity, we ex-fi

                   amined teacher responses to our queries about ways to improve us-

                 ability and feasibility and looked carefully at the classroom experience

           to build and revise for future implementations.

     2. Materials and methods

 2.1. Sample

                   In the rst year of our grant, all eighth-grade teachers (eightfi

                     classrooms) in two Chicago K-8 public schools and their full cohort of

                       eighth graders (N=211, 50% female, 93% nonwhite, 94% free or re-

           duced lunch eligible) participated in the intervention.1  Classroom size

                       ranged from 25 to 31 students except for one pullout classroom, with 12

       students receiving special education services.2      Three teachers were fe-

                   male, seven were white; their main subjects were Math (two teachers),

               Science (two teachers), English (two teachers), Special Education (one

                   teacher), and History (one teacher). All teachers had three or more

                 years of teaching experience, making them similar to the statewide

                     average 88% of teachers in Illinois have three or more years of ex-—

                   perience. The schools themselves were at or below state average in

                     terms of their standardized test scores for 8th grade. Statewide, 40% of

                   students scored in the range labeled met or exceeded expectations in“ ”

                   English; in our schools, the percentages were 37% and 19%. Statewide,

                     32% of students met or exceeded expectations in Math; in our schools,

         the percentages were 35% and 26%.

               Analyses describing delity (mean of the ve delity components,fi fi  fi

                 n=184) employ listwise deletion for students missing student-level

                   data on delity. Student-level data were missing if parents refused tofi

                         consent to data collection ( = 4) or if the data were missing evenn

             though parents had consented presumably because the student was—

                     absent the day of data collection ( =23). Analyses describing hown

                 fi ffdelity a ects subsequent course grades ( =209) employ listwisen

                     deletion for missing data on 8th grade academic outcomes. Only 1% of

                       8th grade academic data are missing as a result of students leaving the

                 district, an additional ve students were missing 7th grade academicfi

                   data, 19 were missing student-level delity data, and 7 students werefi

                 missing both 7th grade academic data and student-level delity data.fi

                   To preserve the analytic sample in our regression models, we imputed

1                      Students were from a variety of racial-ethnic backgrounds: 68% were of Hispanic

                       background, 16% were of Asian background, and 9% were of African American back-

                     ground. The remaining students were categorized as having White (7%) or multiracial-

     multi ethnic backgrounds (1%).
2                    We present results that exclude this classroom in our Supplemental Materials.

                   Inclusion or exclusion of these data does not change our results.
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                     missing data and used a dummy variable to adjust for missingness in

                 covariates. Speci cally, we imputed 7th grade academic data by as-fi

                 signing students the average score in their classroom and imputed

               missing student-level delity data by assigning students their classroomfi

average.

 2.2. Procedure

               We maintained continuity in training; Oyserman, who led the

               School-to-Jobs training, also led training and weekly check-in calls

               ( ). The implementation manual and trainingOyserman et al., 2006

                 highlighted how to deliver with high quality. This included seven

                 components: (1) sca olding activities to both be personal and generateff

                       a sense of group norms of engagement, (2) keeping a good pace, (3)

                 creating a positive emotional climate, (4) being well organized, (5)

                 delivering the content in a way that appropriately evokes participation,

                     (6) delivering the content clearly in a way that facilitates student ex-

                   perience of each session as naturally unfolding and building on prior

                     lessons, and (7) delivering the content clearly in a way that facilitates

               student experience of take-home points as student-generated, not tea-

             cher-taught. When delivered with quality, students should experience

                   ease in the concrete activities; feel that they, their classmates, and

               teacher are trustworthy, warm and knowledgeable; and that together

     they generate useful knowledge.

                     We made a number of decisions based on our goal of enhancing

             scalability. First, we made the intervention im-School-to-Jobs

             plementation manual applicable to teachers instead of referring to—

                   two trainers, all instructions referred to a single teacher and one ac-—

                   tivity that the trainers took two sessions to deliver was consolidated

                     into a single session. Second, we used a 2-day (including breaks for

                 breakfast and lunch) abbreviated form of the 5-day training Oyserman

               provided to trainers in the intervention. Training tookSchool-to-Jobs

                       place in a classroom in each school on two consecutive days in August

                     prior to the September start of the school year. Third, we allowed

               schools some variability in pace of delivery was deliv-—School-to-Jobs

                       ered twice weekly but we allowed each school to choose if they would

                     deliver twice per week or once per week. Fourth, we allowed schools

                     some variability in time of day and where the weekly check-in during

               implementation would occur either in school with all teachers phy-—

                     sically present, or outside of school with teachers calling in. Finally, we

                 followed the original model, which suggested that the intervention be

               named something that felt meaningful in context (e.g. Oyserman,

               2015b). In consultation with participating teachers and schools, we

             named the teacher-led intervention or forPathways-to-Success, Pathways

short.

             Teachers implemented the intervention during a designated ad-

                   visory period during the school day, insuring that each student was

                   assigned a single teacher. One school chose bi-weekly delivery for six

                     weeks. In this school, teachers gathered together after school for a video

                   call and nished delivery by Halloween (the end of October). Studentsfi

                 receiving special education services participated in the intervention in a

                   separate pull out classroom. The other school chose weekly delivery for

                       twelve weeks. In this school, teachers called into the weekly call in the

                 evening from their own homes and nished delivery prior tofi

             Thanksgiving (end of November). Students receiving special education

         services participated in their regular classrooms.

                 We maintained continuity in measurement of delity: we did notfi

                 change delity materials from the original with one ex-fi School-to-Jobs

               ception. In , we used an intervention-speci c measure ofSchool-to-Jobs fi

                   trainer quality of delivery coded by observers in addition to student-

           level report, as detailed in Oyserman (2015b)          . As it turns out, this

measure                  was similar to a widely used standardized measure of teacher

             instructional quality , the Classroom Assessment Scoring System-Sec-

                 ondary (CLASS-S; Pianta, Hamre, Hayes, Mintz, & LaParo, 2008; Allen,

                 Gregory, Mikami, Lun, Hamre, & Pianta, 2011). Using the CLASS-S

                   requires a two-day training for initial certi cation in coding and anfi

                     annual recerti cation test in its use both of our coders met these re-fi —

                 quirements. Given our goal of communicating with schools, we re-

                   placed our prior observer-based measure of quality of delivery with the

                 CLASS-S since we assumed schools would respond more positively to

             information based in part on a familiar metric.

                   To obtain high quality data to assess delity we video-recorded eachfi

               intervention session of each teacher. Pragmatically, this meant that

               immediately preceding each session an American Institutes of Research

                   (AIR) sta member came into the classroom and positioned and turnedff

                           on an iPad on a tripod. At the end of each session the sta memberff

                     came to collect the equipment; video was then loaded onto the AIR

                       secure server for coding. We also obtained student reports at the end of

               the intervention using an online questionnaire. Chicago Public School

                       District provided school grades for all students as part of a master data

                     sharing agreement with AIR. We computed delity as the mean offi do-

                 sage adherence student responsiveness  quality of delivery delity of, , , , and fi

                     receipt to test whether teachers could deliver at or above the 60%

               threshold and whether moving beyond threshold mattered for student

               core grade point average and likelihood of course failure.

               Immediately following the nal session of the interven-fi Pathways

                       tion, a member of the AIR team interviewed each teacher asking a range

                 of questions pertaining to usability and feasibility of delivering the

                 intervention (e.g. How did the resources provided by the“ Pathways-to-

                 Success program help you implement the program given your other

                 responsibilities and time commitments? ; the full set of questions is”

                   located in Supplemental Materials, ). The goal of this inter-Section 1

                   view was to help us learn what obstacles teachers encountered during

               implementation regarding preparing for and delivering each session of

                     the intervention. We then used their feedback to guide our plans for

               improvements aimed toward increasing scalability, as described in our

           discussion of practical implications in section 4.3.

                   The week after the nal session of the intervention, stu-fi Pathways

               dents completed a brief end-of-intervention survey focused on delityfi

                     of receipt and their perceptions of aspects of quality of delivery. This

                     survey included a brief set of parallel questions about an element of

             teaching quality ( ) for the student steacher-driven classroom climate ’

                   math, science, English, and history teachers to allow for analysis of

                 whether the training itself or aspects of teachers generally in uencedfl

               quality of delivery Pathwaysin (the full student end-of-intervention

               questionnaire is located in Supplemental Materials, Tables S2.13, S2.14,

 and S2.16).

   2.3. The intervention

The                    full intervention manual that the teachers in this study used is

                 published ( ). As an overview, provides eachOyserman, 2015b Table 1

             session s thumbnail sketch, take-home point, and core identity-based’

   motivation active ingredient.

 2.4. Consent

                 The school district approved our human subjects protocol. We in-’

                   cluded in our delity analyses only students with parental consent forfi

                 survey collection; almost all (98%) provided it. To reduce teacher

                   burden and ensure that paperwork was complete, an AIR sta memberff

                   handed out and collected parental consent forms and each student was

                   given two movie tickets after returning a form, regardless of whether

                 parents provided or withheld consent. All teachers signed consent forms

                   for video recording. Prior to coding, faces of students without parental

           consent for video recording were blurred out.

 2.5. Fidelity

             We assessed (see Supplemental Materials, Tables S2.1-dosage

             S2.11 , (see Supplemental Materials, Tables S2.1-S2.11), and) adherence

           student responsiveness (see Supplemental Materials, Tables S2.1-S2.11;
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       and Supplemental Materials Table S2.12)3        from video records of ses-

                   sions. We assessed from session video records andquality of delivery

               from end-of-intervention student report (see , Supplemental Ma-Fig. 1

               terials Tables S2.12-S2.14) obtained the week after the intervention

               ended. We assessed with end-of-intervention studentfidelity of receipt

               report (see Supplemental Materials, Table S2.15). As detailed below,

                       our coders coded video of each session for each teacher using a struc-

           tured protocol and we scaled student-report data.

       2.5.1. Reliability of Video-based coding

                   The third author coded all elements of delity obtained from videofi

               records using the structured protocols described next. We assessed

                 inter-rater agreement in two ways. First, to assess inter-rater agreement

                     in our structured protocol, we had another AIR sta member who wasff

                   also CLASS-S certi ed code the full protocol in nine randomly selectedfi

                   video records. To assess our CLASS-S inter-rater agreement, we had the

                 AIR sta member code CLASS-S in thireen randomly selected videoff

                 records. We used two metrics for coding inter-rater agreement (relia-

                 bility): percent agreement and Cohen s Kappa ( ).’ Fleiss & Cohen, 1973

                     Cohen s Kappa is useful given that coding is categorical. For ease of’

               comparison, we report average reliability when we coded multiple

                   measures for a given delity component. To provide some rule offi

                   thumb for Cohen s Kappa, suggest that scores’ Landis and Koch (1977)

                       in the .4 to .6 range represent moderate agreement, while scores in the

                 .61 to .8 range represent substantial agreement. Taken together, coder

                 agreement is su cient: (85% agreement, Cohen s Kappa= .59),ffi Dosage ’

               adherence student responsive-(78% agreement, Cohen s Kappa= .55),’

                   ness quality of delivery(88% agreement, Cohen s Kappa= .75),’ (75%

       agreement, Cohen s Kappa= .60).’

     2.5.2. Computing dosage delityfi

     Dosage ( = .84α
4                    ) is a mean score across the 11 sessions. In each

               session, had two components: and .dosage implementation task percentage

               Implementation was the percentage of sessions that teachers im-

               plemented (counted from the video). Because all teachers implemented

                 each session, each teacher scored 100% on . We calcu-implementation

                     lated by dividing the number of tasks the teacher ac-Task Percentage

                     tually facilitated by the number that were to be facilitated in each

                   session and multiplying by 100. To obtain this number, the observer

                         watched the video of each session and marked with a check if the task

                     occurred or not. We used a checklist to measure these tasks (Supple-

             mental Materials, Tables S2.1-S2.11; ). For ease,Oyserman, 2015b

                       Table 2 shows the checklist for Session 2 of the intervention; the rstfi

                       column is what was counted for . The number of tasks intask percentage

           each session varied from 9 to 20.

     2.5.3. Computing adherence delityfi

                         Adherence ( = .95) is a mean score across the 11 sessions. In eachα

                     session, was the count of the number of speci c teacher ac-adherence fi

                       tions the teacher actually took in the session divided by the number that

                         was to be taken in each session and multiplied by 100. We used a

             checklist to measure these actions (Supplemental Materials, Tables

               S2.1-S2.11; ). The observer watched the video recordOyserman, 2015b

                         of each session and marked with a check if the action occurred or not.

                       For ease, shows the checklist for Session 2 of the intervention;Table 2

                   the second column is what was counted for percentage. Theadherence

                   number of actions in each session varied from 15 to 39.

         2.5.4. Computing quality of delivery delityfi

                       Quality of Delivery (  = .74) is a mean score across components. Inα

                   each session, we computed from two sources and each had multiple

                 components: observer coding of each session s video record and end-of-’

             intervention student report ( ; Supplemental Materials, TablesFig. 1

                 S2.12 S2.14 respectively). We calculated a score for– quality of delivery

                         each student in two steps. At step one we obtained a percentage of total

                       possible points in each metric. At step two we obtained a mean per-

     centage across the metrics.

                 For observer-based elements of quality, the observer, certi ed in thefi

                 CLASS-S, watched each session video and rated 11 dimensions of

                   quality twice per session. The 11 dimensions were organized in three

           domains: andEmotional Support, Organizational Support, Instructional

           Support. Emotional Support includes three dimensions (Positive

             Climate, Teacher Sensitivity, and Regard for Adolescent Perspectives).

           Organizational Support includes three dimensions (Negative Climate

         [reverse coded], Productivity, and Behavior Management).

           Instructional Support includes ve dimensions (Instructional Learningfi

           Formats, Content Understanding, Analysis and Problem Solving,

               Feedback, and Classroom Discussions). To code, the observer stopped

                 the video at approximately the 20-minute mark and the 40-minute

                       mark (or end) of the session. The two scores on each dimension were

                   averaged to a lesson score for each dimension; lesson scores were

                         averaged to obtain a nal score for each teacher. Coding was on a 7-fi

                       point scale from 1= to 7=not all characteristic highly characteristic

             (negative items reverse-coded). Dimensions were coded by observing

               classroom interactions. Each dimension has a unique scoring rubric

                 ( ) and speci c behavioral indicators associated withPianta et al., 2008 fi

               low (1 2) mid (3 5), and high (6 7) range scores.– – –

           For example, the Productivity dimension s behavioral indicators’

             include maximizing learning time, routines, transitions, and prepara-

                     tion. In the low range, teachers provide few tasks for students to

                     complete, the class is disorganized and the students do not appear what

                     to do, the students spend a signi cant time in transitions, and thefi

                   teacher is not prepared for the session. In the mid-range, teachers

                       provide tasks for students to complete the majority of the time, but the

                 learning is sometimes disrupted or there are ine ciencies in manage-ffi

                     rial tasks. There are times of uncertainty and there are some in-

                 e ciencies in transitions but mostly there are classroom routines. Theffi

                     teacher is mostly prepared but has some last minute preparations. In the

                 high-range, the students have tasks to complete, are comfortable with

                   the routines, transitions are e cient, and teachers are prepared to de-ffi

                   liver the lesson. Interested readers can nd the general CLASS-S manualfi

               scoring rubric in Table S1.12 in the Supplemental Materials.

                   At the end of each session, observers read the session take-home

                       point and coded how (1, third column) and how ( )Fully Fluently Fig. 1

                 each session s take-home point was conveyed. For the component,’ Fully

                 take-home scores ranged from 0 to 2 the take-home point was:—

                           0= not evoked at all by activities, 1= partially evoked but with un-

                   clear or inconsistent framing, 2=clearly and consistently evoked with

Did the pace, repetition and clarity together converge to create a fluent experience (must be true)?

 Message feels untrue. Sometimes feels true, sometimes 
 feels untrue. 

Must be true

           Fig. 1. Quality of Delivery Rating-Scale for

     Take Home Point Fluency.

3                      Table S1.14 provides the CLASS-S General Scoring Rubric. CLASS-S is a proprietary

                 instrument; hence we cannot include the full manual. provideswww.teachstone.com

         more information about the CLASS instruments.
4

                     Alpha reliability used only on the component because thetask percentage im-

                   plementation component was invariant across teachers (all implemented all sessions) and

           hence cannot be used to calculate alpha.

     E. Horowitz et al. Contemporary Educational Psychology 54 (2018) 12–28
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             concepts connected to student-generated examples. We coded Fluency

                         as 0 (thumbs down) if the session pace, repetition , and clarity of de-

                   livery together converged to create a dis uent experience in which thefl

                     take-home point did not ring true. We coded as 1 (sidewaysFluency

                     thumb) if pace, repetition , and clarity converged to create some points

                       in which the take-home rang true and some points in which it rang

                       false. We coded as 2 (thumbs up) if session pace, repetition, andFluency

                     clarity converged to create a sense that the take-home point must be

true.

             At the end-of-intervention survey, students provided their quality

                 ratings on four scales that assess classroom quality on dimensions

               compatible with the CLASS-S. Students rated their teacher s sensitivity’

                               (1= not at all, 5= a lot; = .75): how often the teacher understoodα

               their problems, listened to their comments, negatively criticized their

               ideas (reverse-coded), used speci c examples, gave everyone an equalfi

                   chance to participate, and gave students the chance to answer one

               another s questions. Students rated two aspects of classroom positive’

             climate (teacher-driven and classmate-driven). Students rated the tea-

                   cher-driven classroom climate (1= strongly disagree, 5= strongly agree;

                 α = .84): how enthusiastic, warm, clear, and knowledgeable their

             teacher was. Students rated their classmate-driven classroom climate

                       (1= strongly disagree, 5= strongly agree; = .85): how enthusiastic,α

               warm, clear, and knowledgeable their classmates were. Finally, stu-

                 dents rated (1= stronglyclassroom regard for adolescent perspectives

                       disagree, 5= strongly agree; = .67): how often they felt comfortableα

                       asking questions, they could trust others to listen to what they had to

               say, others shared their experiences and di culties working towardffi

                     their futures, it seemed that other students had the same problems they

                       did, what they talked about was relevant to them, and they felt con-

                 cerned they would be negatively criticized by another group member

                   (reverse-coded). The exact wording of each item is Table S2.13 in

 Supplemental Materials.

       2.5.5. Computing student responsiveness delityfi

                       Student responsiveness ( = .82) is a mean score across the 11 ses-α

                   sions of the two components scored in each session: Student behavior, as

                   measured by the checklist, and the dimension of theStudent Engagement

                     CLASS-S. Observers watched the video of each session and as the ses-

                     sion unfolded, they marked with a check if an expected student re-

               sponse occurred or not following the original School-to-Jobs checklist

               of student responses in each session (Supplemental Materials Table

                   S2.1-S2.11; ). For ease, shows the checklist forOyserman, 2015b Table 2

                   Session 2 of the intervention, the third column is student responsive-

                       ness. The number of responses expected varied by session from a low of

                         9 to a high of 24. We translated counts to percentage scores for each

                 session. In addition, observers also rated the di-Student Engagement

                     mension of the CLASS-S (see Quality of Delivery section for a descrip-

                     tion of the properties of the CLASS-S). Here, observers rated the degree

                   that students were focused and attentive in the classroom and actively

                     participating in each learning activity. In the low-range of this code, the

                   majority of the students are disengaged from the class or distracted

                     from learning. In the mid-range of this code, students appear to be

                 passively engaged in the learning, not actively participating in the

                       classroom; or there is a mix of student engagement in which some are

                     engaged and others are not. In the high-range, the majority of the

           students are actively participating in the lesson.

       2.5.6. Computing delity of receiptfi

       Fidelity of receipt ( =α          .87) was obtained from the end-of-inter-

                 vention student survey. We operationalized delity of receipt as stu-fi

               dent-reported con dence (1=fi not at all con dentfi , 5= very con dentfi )

                     that they could engage in or demonstrate the skills highlighted in each

                     session, and how much they agreed or disagreed (1= ,strongly disagree

             5 = strongly agree) with the identity-based motivation messages re-

               garding interpretation of di culty and strategy development. The fullffi

                   set of items is provided in Table S2.15 in Supplemental Materials.

           2.5.7. Computing Student-level and Classroom-level delity scoresfi

                     Classroom-level ( = .85) delity is the mean of the ve compo-α fi fi

                 nents of delity , , ,fi dosage adherence student receptiveness quality of de-

                   livery delity receipt,, and fi with data coming from individual students for

                   quality of delivery delity of receiptand fi averaged at the classroom-level.

                       Student-level delity ( = .73) is the mean of the ve components offi α fi

               fidelity , , , , anddosage adherence student receptiveness quality of delivery

                   fidelity receipt quality of deliverywith data from individual students for

             and maintained at the student-level.fidelity of receipt

           2.6. Computing Core GPA and course failure

                 Chicago Public Schools provided student 7th and 8th grade grades

                       for each marking period ( =197 students had full records, 12 studentsn

                 were missing 7th-grade grades and an additional 2 students were

                 missing 8th grade grades, likely due to out-of-district moves). We

                       computed 7th -grade core GPA as an average of nal grades for corefi

                 classes (Math, Science, English, History, and Social Studies) in 7th-

                       grade, and 8th-grade core GPA as an average of these core classes for

                       8th grade. We computed 7th grade course failure as 0=no course

                           failures in any marking period in 7th grade and 1=at least one 7th-

                 grade course failure in a marking period. We computed 8th-grade

                         course failure as 0= no course failures in any marking period in 8th

                           grade and 1=at least one 8th grade course failure in a marking period.

                 2.7. Computing teaching quality inside and outside the IBM intervention

We                  did not have the resources to video-record teachers in their

                   subject classes outside the intervention so that a full directPathways

               comparison of general teaching quality and teaching quality within

               Pathways was not possible. However, in the end-of-intervention student

                     survey we asked students to report on an element of teaching quality

               ( ) for each of their subject teachersteacher-driven classroom climate

               (math, science, English, and history). Students rated whether their

                 teacher in each subject was enthusiastic, warm, clear, and knowl-

                       edgeable (1= strongly disagree, 5= strongly agree, = .85). Toα

               preserve independence of judgment, in our analyses, we compared

                   ratings of each teacher from their students (describing them inPathways

                 Pathways Pathways) to the ratings each teacher received from their non-

                       students in their subject class. The exact wording of each item is Table

     S2.16 in Supplemental Materials.

 3. Results

         3.1. Can teachers implement with delity?fi

             On average, training appeared successful at attaining su cientffi

               implementation delity: our brief two-day training resulted in averagefi

                   fidelity satisfying the 60% threshold criteria with some room for im-

                 provement, as detailed next. Overall, 89% of students experienced the

               intervention with at least 60% delity; the mean student-experiencedfi

                       fidelity was = 68.71%, =7.11. We present these results graphi-M SD

                     cally in by displaying the cumulative percentage of students atFig. 2

                   each level of delity. Results are consistent at the classroom level,fi

                 87.5% of classrooms (seven of eight) experienced delity above thefi

                   60% threshold and the eighth classroom had near threshold delity atfi

                     59%. For ease, classroom level results are presented in fromTable 3

                       lowest to highest delity classroom, and in as a boxplot. Thefi Fig. 3

                       boxes on the left are the classrooms and the nal boxplot (colored gray)fi

                       is the average across classrooms. In each boxplot, the top of the box

                       shows the highest 25% delity, the bottom of the box shows the lowestfi

                       25%, and the dark line in the box shows median delity. The whiskersfi

                         show the lowest and highest delity. As a can be seen, graphicallyfi Fig. 3

                   shows that delity across classrooms ts thefi fi Durlak and DuPre (2008)

                 60% threshold to 80% practical maximal range. On average, classrooms

                 fidelity was 68.28% ( =5.95%). Student variation within classroomsSD
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                     is presented in as whiskers representing the upper and lowerFig. 3

                 limits of delity experienced by students in each classroom. Followingfi

                 Tukey (1977), whiskers exclude any extreme outliers that are beyond

                       1.5 times the size of the di erence between the lowest 25% and theff

                   highest 75% above or below those quartiles; these outliers are re-

     presented individually as dots.

         3.2. Distinguishing delity speci c to Pathwaysfi fi

                 Before examining the e ects of di erences in delity onff ff Pathways fi

               student outcomes, we addressed the question of whether teacher

                   quality in was distinct from teacher quality in their subjectPathways

                       matter classes. To do so, we used the only element of teacher quality

                     outside of that we had, which was student ratings ofPathways teacher-

               Fig. 2. Cumulative percentage of students by delity level.fi

 Table 3

                 Classroom delity ordered from lowest delity classroom to highest delityfi fi fi

classroom.

 Average delityfi

 Classroom M SD

   1 59% 4%

   2 64% 3%

   3 66% 3%

   4 67% 4%

   5 69% 4%

   6 69% 3%

   7 76% 4%

   8 77% 4%

           Fig. 3. Distribution of delity experienced byfi

           students in each classroom. : Classrooms areNote

             ordered from lowest to highest delity. The topfi

             and bottom of the box represent delity attainedfi

             at the top 75% and bottom 25% respectively.

             The narrower the box, the more uniform the

           classroom experience is for students in this

             25 75% range. The dark line inside the box–

         highlights the median (middle 50%) attained

         classroom delity. The whiskers represent thefi

             full range of delity students experience in eachfi

         classroom excluding outliers. We follow Tukey s’

           (1977) de nition of outlier scores. Outlier lowfi

             scores are lower than the di erence between theff

           bottom 25% and 1.5× the di erence betweenff

             the lowest 25% and highest 75%. Outlier high

                 scores are higher than the sum of the top 25%

             and 1.5× the di erence between the lowest 25%ff

           and highest 75%. Outliers are plotted separately

             as individual dots (classroom 2, 6, and 7).
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                   driven classroom climate Pathwaysin and in subject matter classes. To

                 preserve independence of assessment, we used student ratings of their

                 Pathways Pathwaysteacher as the teacher s’ quality rating. We used

                     students who did not have that teacher for to obtain thePathways

                 teacher s subject class quality rating. Then we examined the correlation’

               between the two ratings. We found a non-signi cant correlationfi

                       r p Pathways= .15, = .73, which implies that teacher-level fidelity is

                       not simply the product of a teacher s ability to create a positive class-’

   room climate generally.

                   Further examination of the data revealed that half of teachers had

                 higher classroom climate scores in than in their subjectPathways

                   classroom and half had lower classroom climate scores in s thanPathway

                     in their subject classrooms (  = 78.51, =4.04; subjectPathways M SD

                       M SD=80.53, = 5.43). A meta-analytic synthesis using a random ef-

               fects model, showed no overall signi cant pattern of di erences,fi ff

                         Cohen s = 0.16, = 0.15, 95% CI (0.45, 0.14), =1.023,’ d SE − z

                       p= .31, as re ected in the nonsigni cant di erence and the fact thatfl fi ff

                 the 95% con dence interval includes zero. The implication is thatfi

           teacher inside-of- -quality ( delity) is distinct from teacherPathways fi

         outside-of- -quality (as assessed by teacher-driven classroomPathways

                     climate). Hence our assessment of delity is not simply a re-Pathways fi

                   flection of a teacher trait or characteristic that is independent of

                 training in . Having established that delity is un-Pathways Pathways fi

                     ique, we now turn to the question of whether delivering withPathways

               fidelity matters for student academic outcomes, as operationalized by

               core course grade point average and course failure rates.

 3.3. Effects  of delityfi

   3.3.1. Preliminary analyses

                   We tested the e ect of demographic variables on core course gradeff

                   point average (Core GPA) and likelihood of course failure prior to

                         testing the e ects of delity on these variables. We did so in six re-ff fi

                   gression equations testing di erent outcomes: (1) Core GPA at the endff

                               of 7th grade. (2) Core GPA at the end of 8th grade. (3) Core GPA at the

                           end of 8th grade controlling for Core GPA at the end of 7th grade. (4)

                         Any class failed in any marking period in 7th grade (1=any failure,

                           0= no failures). (5) Any class failed in any marking period in 8th grade

                           (1= any failure, 0= no failures). (6) Any class failed in 8th grade

                         controlling for any class failed in 7th grade. To test for e ects of de-ff

                 mographics we followed andCohen, Cohen, West, and Aiken (2003)

                 used contrast or e  ect codes in regression equations predicting Coreff

                     GPA (regression equations 1 to 3) and dummy codes in logistic re-

               gression equations predicting course failure (regression equations 4 to

                   6). For regression equations, our contrast codes were (1= female,

                       −1=male) and (free or reduced price lunch status 1=eligible,

                         −1= not eligible). We created e ect codes for each of the four racial-ff

           ethnic descriptors (Hispanic, Black, Asian, multiracial-ethnic) with

                     White serving as the base group. So for example, the Hispanic e ectff

                           code was Hispanic =1, White = 1, Black= 0, Asian= 0, multiracial−

                   or multiethnic =0. For logistic regression equations (1=course

                       failure, 0=no course failure), our dummy codes were (1= female,

                         0=male), (1= free or reduced price lunch eligible, 0= not),

                         (1= identify as Hispanic, 0=not), (1= identify as African American,

                               0= not), (1= identify as Asian, 0= not), and (1= identify as multi-

                     racial or multi-ethnic, 0=not). Each of these regression equations is

                 presented in of our Supplemental Materials. These regressionsSection 3

                 show that being female was associated with better outcomes and

               identifying as African American with worse outcomes. In addition,

               identifying as Hispanic was sometimes associated with better outcomes

                     and receiving free or reduced lunch had a trend-level e ect on 8thff

                     grade course failure. As a result, we report all analyses with these

 covariates included.

       3.3.2. Fidelity predicts core GPA

               Fidelity predicted 8th-grade end-of-year Core GPA, whether or not

             demographic covariates were included. Speci cally, each delity per-fi fi

                   centage increase is associated with an increased Core GPA of 0.02.

                 Consider what would happen if delity increased from threshold levelfi

                 (60%) to practical maximum level (80%). This increase in delityfi

                       would result in a .40 increase in Core GPA, the equivalent of moving

                       from a C+ to almost a B. We used 2-Step (no demographic covariates)

             and 3-Step (with demographic covariates) hierarchical multiple re-

                   gression analyses to test for e ects of delity. In each regressionff fi

                     equation, we rst controlled for prior grades by entering at Step 1fi

                   student s nal 7th-grade Core GPA and dummy codes for imputed data’ fi

                     on delity and 7th-grade Core GPA. Then we asked if student-level -fi fi

                           delity mattered either by entering it at Step 2 in the 2-Step model or by

                       entering it at Step 3, after rst controlling for being female, free andfi

                 reduced price lunch status, and identifying as Hispanic, as African

American,                  as Asian, or as multiracial or multi-ethnic at Step 2.

               Both models revealed that delity mattered for 8th-grade end-of-fi

                             year Core GPA ( , top panel, 2-Step model B= .024, SE= .006,Table 4 β

                         = .205, < .001, 95% CI [.013, .036]; , bottom panel, 3-stepp Table 4

                               model B= .020, SE= .005, = .170, < .001, 95% CI [.010, .030]).β p

                 These e ects remain signi cant and virtually unaltered if we excludeff fi

                   data from the small special education classroom or from students with

                   imputed data, as detailed in of the Supplemental Materials.Section 4

               3.3.3. Does moving from threshold delity improve core GPA?fi

                   Our next analyses unpacked these positive e ects of delity on Coreff fi

                     GPA. We examined whether the signi cant e ect of delity was due tofi ff fi 

                   the positive e ect of delity for students and classrooms near theff fi

                   practical maximum of delity (80%) or if positive e ects could alreadyfi ff

                 be seen at the mid-range between threshold and practical maximum.

                     This is di erent from simply nding that higher delity matters since itff fi fi

                 pinpoints more speci cally what level of delity training should target.fi fi

                     As detailed next, we found that being near the practical maximum of

 fidelity mattered.

 Table 4

               E ects of student-level delity on 8th grade core GPA.ff fi

           Predictor B SE tβ p RΔ 2 p

       Two Step Model .468 .00

 Step 1

                 7th Grade Final Core GPA 0.59 0.05 0.62 12.12 .00

 Imputed delityfi

measures

       − − −0.53 0.13 0.22 3.99 .00

     Imputed 7th Grade Core

GPA

       0.17 0.19 0.05 0.88 .38

     Step 2 .041 .00

         Fidelity 0.02 0.01 0.21 4.14 .00

   Three Step Model

     Step 1 .468 .00

                 7th Grade Final Core GPA 0.59 0.05 0.62 12.12 .00

 Imputed delityfi

measures

       − − −0.53 0.13 0.22 3.99 .00

     Imputed 7th Grade Core

GPA

       0.17 0.19 0.05 0.88 .38

     Step 2 .140 .00

         Hispanic 0.55 0.10 0.42 5.55 .00

         Black 0.23 0.14 0.11 1.68 .10− − −

         Asian 0.02 0.11 0.01 0.17 .86

         Multiracial-ethnic 0.30 0.31 0.10 0.98 .33− − −

     Free or reduced price

lunch

       0.12 0.08 0.07 1.47 .14

         Female 0.07 0.04 0.09 1.77 .08

     Step 3 .028 .00

         Fidelity 0.02 0.01 0.17 3.90 .00

           Note: Fidelity is computed at the student-level.
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                   We addressed this question by splitting our students into three equal

                 groups based on their student-level delity scores. The bottom thirdfi

                   (range 48.90 65.47%; =61.33%, = 3.72%) averaged at about– M SD

                   what described as threshold delity. The topDurlak and DuPre (2008) fi

                   third (range 70.86 85.54%; =76.22%, =3.50%) averaged at– M SD

                   about what described as the practical max-Durlak and DuPre (2008) ‘

             imum of delivered delity. The middle third (65.47 70.80%;’ fi –

                     M SD=67.99%, = 1.55%) averaged about midway between these. We

                   used these three delity groups and ran two analyses of covariancefi

               (ANCOVA) models, one without demographic covariates ( (2, 203) =F

       14.07; < .001,p η
2              = .12), and one with demographic covariates ( (2,F

           197)= 11.78; < .001,p η
2              = .11). Each showed a signi cant e ect offi ff

                   fidelity group on 8th grade end-of-year Core GPA, controlling for 7th

                   grade core GPA and whether data were imputed (dummy variables). As

                   detailed in of the Supplemental Materials, these e ects areSection 5 ff

                   signi cant and virtually unaltered if we exclude data from the smallfi

               special education classroom or from students with imputed data.

               We followed up with three planned contrasts, contrasting the

                     practical maximum group to the lower threshold group and to the mid-

                   range group, and contrasting the lower threshold group to the mid-

               range group. Given multiple comparisons, we applied Bonferroni ad-

                 justments to all -values and con dence intervals. Being near thep fi

               practical maximum mattered. The results of the planned contrast

                   showed that the practical maximum group diverged from the other two

                 groups. Being in the practical maximum delity group was associatedfi

                   with signi cantly higher Core GPA than being in the mid-range delityfi fi

                 group. This result was found both for analyses without demographic

                       covariates ( (1, 203) = 16.73, < .001, 95% CI of the between-groupF p

     di erence [.164, .634],ff η
2            = .08) and for analyses with demographic

                       covariates ( (1, 197) = 8.98, < .01, 95% CI of the between-groupF p

     di erence [.052, .487],ff η
2              = .04). Being in the practical maximum -fi

                 delity group was also associated with signi cantly higher Core GPAfi

                     than being in the near threshold delity group. This result was foundfi

                 both for analyses without demographic covariates ( (1, 203) = 24.73,F

                     p < .001, 95% CI of the between-group di erence [.244, .703],ff η
2 =

                   .11) and for analyses with demographic covariates (F(1, 197) = 23.14,

             p < .001, 95% CI [.202, .610], η2            =.11). Core GPA did not di er forff

                   students in the near threshold delity group compared to students infi

               the midrange delity group whether analyses were without demo-fi

                       graphic covariates (1, 203) = 0.60, =1.00, 95% CI [ .158, .307],F p −

η
2                      = .00 or with demographic covariates (1,197) = 2.49, = .35,F p

       95% CI [ .073, .346],− η
2  = .01.

                   For ease, we also represented these results graphically in ,Fig. 4

               without demographic covariates and only for students with non-im-

                   puted data. We plotted students 8th-grade end-of-year Core GPA as a’

                 function of their 7th-grade end-of-year Core GPA separately for each

                       fi ff fidelity group. This allowed us to see the e ect of delity over and

                   above the e ect of the prior year s academic outcome. Speci cally, weff ’ fi

                         plotted a dot for each student, with their 7th-grade Core GPA as the x-

                       value and their 8th-grade Core GPA as the y-value. We used green co-

                 lored dots for students who experienced near practical maximum -fi

                       delity ( =76.31%, = 3.53%). The green regression line shows theM SD

                 predicted 8th-grade Core GPA given 7th-grade GPA for students ex-

                 periencing near practical maximum delity. We used red colored dotsfi

                 for students who experienced near threshold delity ( = 61.08%,fi M

                   SD=3.84%). The red regression line shows the predicted 8th-grade

                 Core GPA given 7th-grade GPA for students experiencing near threshold

                     fi fidelity. We used gray colored dots for delity at the mid-range between

                       these two ( = 68.10%, = 1.48%). The gray regression line showsM SD

                 the predicted 8th-grade Core GPA given 7th-grade GPA for students

                   experiencing mid-range delity. The e ect of being in the near practicalfi ff

                       maximum group is easy to see by looking at the green colored regres-

                           sion line. As can be seen, the green line is above both the gray (mid-

                   range group) and red (near lower threshold group) regression lines. The

                   gray and red regression lines almost fully overlap. While visually, the

                   green regression line is particularly divergent from the others for stu-

                   dents who entered 8th grade with poorer 7th-grade core course grades,

                     we do not nd an interaction between prior grades and delity usingfi fi

                   the continuous measure of delity and non-imputed data (B= .01,fi −

                       SE= .01, = .59, = .22, 95% CI [ .018, .004]).β − p −

       3.3.4. Fidelity predicts course failure

               Fidelity predicted course failure. Speci cally, each increase in afi

                     single percentage point of delity is associated with a 5.9% reduction infi

                       the odds of having even a single course failure (or alternatively, a 6.3%

                     increase in the odds of passing every course in every marking period.)

                 Consider what would happen if delity increased from threshold levelfi

                   (60%) to practical maximum level (80%). This increase in delity isfi

                   associated with a reduction in the predictive probability of failing a

                 course from about 28% to 10%. As detailed next, fi  delity mattered

whether          or not demographic controls were used.

                 We used 2-Step (no demographic covariates) or 3-Step (with de-

             mographic covariates) logistic regression equations in these analyses.

                   We used logistic regressions because course failure is a binary variable

           Fig. 4. The relationship between delity andfi

           Core GPA. : The green represents studentsNote

         receiving the intervention near practical max-

               imum (top third, M=76.31%), the red re-

         presents students receiving the intervention near

             threshold (bottom third, M=61.08%), the gray

         represents students receiving the intervention in

           the mid-range (middle third, M=68.10%).
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                         (1= course failure, 0=no course failure). In each equation, we rstfi

                     controlled for prior course failure by entering at Step 1 a dummy

                       variable for a student s failure in any course in any marking period in’

                       7th grade and dummy codes for imputed data on delity and 7th gradefi

                   Core GPA. Then we asked if student-level delity mattered either byfi

                               entering it at Step 2 in the 2-Step model or by entering it at Step 3 after

                   first controlling for being female, free and reduced price lunch status,

                     and identifying as Hispanic, as African American, as Asian, or as mul-

                     tiracial or multi-ethnic at Step 2. Fidelity predicted course failure to the

               same extent in both models: no demographic controls model

                           B =−.058, SE= .025, Wald= 5.46, Exp(B) = .943, < .02, 95% CIp

                     [.898, .991] and demographic controls model B= .061, SE= .026,−

                           Wald= 5.49, Exp(B) = .941, < .02, 95% CI [.894, .990]).p Table 5

                       provides the details of both models (the 2-Step model, top panel; the 3-

               Step model, bottom panel). E ects remain signi cant and virtuallyff fi

                 unaltered in size when analyses exclude the smaller special education

                   classroom or exclude students with imputed data as detailed in Section

     6 of Supplemental Materials.

                 3.3.5. Does moving from threshold delity improve course failure rates?fi

                 We examined whether the signi cant e ect of delity on coursefi ff fi

                     failure was stepwise, due to delity s positive e ect when it was nearfi ’ ff

                   the 80% practical maximum or if delity s positive e  ects were morefi ’ ff

                     linear and could already be seen at mid-range delity. Course failure isfi

                   a binary construct (fail, pass) so we used logistic regression equations,

                   creating dummy codes to represent the three delity groups. We testedfi

                   two comparisons the e ect of being in the near-practical maximum– ff

                     group or in the midrange group relative to the near-threshold group and

                     the e ect of being in the near-threshold group relative to the midrangeff

                   group. To test for stability of e ects with and without demographicff

                   controls, we ran each comparison twice, once as a 2-step model

                 (without demographic controls) and again as a 3-step model (including

                     demographic controls). As detailed in , we found weakTables 6 and 7

                       evidence for a stepwise e ect of delity for risk of course failure, im-ff fi

                   plying that the relationship between delity and risk of course failurefi

     may be more linear.

                 As detailed in , students in the near-practical maximumTable 6

                       group were less likely to fail a course than those in the near-threshold

                 group: model without demographics, B= 1.14, SE= .429,−

                           Wald= 7.07, Exp(B)= .319, < .01, 95% CI [.138, .741]; model withp

                     demographic controls, B= 1.266, SE= .450, Wald=7.92, Exp−

                       (B)= .292, < .01, 95% CI [.117, .681]. However, likelihood ofp

                     course failure did not di  er between students in midrange and the near-ff

                   threshold groups: model without demographics, B= .435, SE= .407,−

                         Wald= 1.140, Exp(B)= .647, = .29, 95% CI [.292, 1.438]; modelp

                       with demographic controls, B= .374, SE= .438, Wald= .729, Exp−

 Table 5

               E ects of implementation delity on 8th grade course failure.ff fi

           Predictor B SE Exp( ) Waldβ p RΔ 2 p

   Two Step Model

     Step 1 .138 .00

               7th Grade Course Failure 1.68 0.34 5.35 23.92 .00

 Imputed delityfi

measures

       0.80 0.49 2.23 2.70 .10

   Imputed 7th Grade

 Course Failure

       −0.15 0.70 0.86 0.05 .83

     Step 2 .023 .02

         Fidelity 0.06 0.03 0.94 5.46 .02−

   Three Step Model

     Step 1 .138 .00

               7th Grade Course Failure 1.68 0.34 5.35 23.92 .00

 Imputed delityfi

measures

       0.80 0.49 2.23 2.70 .10

   Imputed 7th Grade

 Course Failure

       −0.15 0.70 0.86 0.05 .82

     Step 2 .056 .03

         Hispanic 0.32 0.76 1.38 0.18 .67

         Black 1.44 0.90 4.21 2.56 .11

         Asian 0.20 0.88 0.82 0.05 .82−

         Multiracial-ethnic 1.51 1.66 4.53 0.83 .36

     Free or reduced price

lunch

       −1.39 0.77 0.25 3.29 .07

         Female 0.77 0.36 0.46 4.55 .03−

     Step 3 .022 .02

         Fidelity 0.06 .03 0.94 5.49 .02− −

             Note R: Fidelity is computed at the student-level; Δ 2            = change in Cox & Snell R-

squared.

 Table 6

                   E ects of implementation delity group on 8th grade course failure, comparedff fi

   to near-threshold group.

           Predictor B SE Exp( ) Waldβ p RΔ 2 p

   Two step model

     Step 1 .138 .00

               7th Grade course failure 1.68 0.34 5.35 23.92 .00

             Imputed delity measures 0.80 0.49 2.23 2.70 .10fi

                 Imputed 7th grade course failure -0.15 0.70 0.86 0.05 .83

     Step 2 .030 .02

           Midrange group -0.44 0.41 0.65 1.14 .29

             Near-practical maximum group -1.14 0.43 0.32 7.07 .01

   Three step model

     Step 1 .138 .00

               7th Grade course failure 1.68 0.34 5.35 23.92 .00

             Imputed delity measures 0.80 0.49 2.23 2.70 .10fi

                 Imputed 7th grade course failure -0.15 0.70 0.86 0.05 .82

     Step 2 .056 .03

         Hispanic 0.32 0.76 1.38 0.18 .67

         Black 1.44 0.90 4.21 2.56 .11

         Asian -0.20 0.88 0.82 0.05 .82

         Multiracial-ethnic 1.51 1.66 4.53 0.83 .36

                 Free or reduced price lunch -1.39 0.77 0.25 3.29 .07

         Female -0.77 0.36 0.46 4.55 .03

     Step 3 .032 .01

           Midrange group -0.37 0.44 0.69 .729 .39

             Near-practical maximum group -1.27 0.45 0.28 7.92 .01

             Note R: Fidelity is computed at the student-level; Δ 2            = change in Cox & Snell R-

squared.

 Table 7

                   E ects of implementation delity group on 8th grade course failure, comparedff fi

   to midrange group.

           Predictor B SE Exp( ) Waldβ p RΔ 2 p

   Two Step Model

     Step 1 .138 .00

               7th Grade course failure 1.68 0.34 5.35 23.92 .00

             Imputed delity measures 0.80 0.49 2.23 2.70 .10fi

                 Imputed 7th grade course failure -0.15 0.70 0.86 0.05 .83

     Step 2 .030 .02

           Near-threshold group 0.44 0.41 1.54 1.14 .29

             Near-practical maximum group -0.71 0.46 0.49 2.34 .13

   Three step model

     Step 1 .138 .00

               7th Grade course failure 1.68 0.34 5.35 23.92 .00

             Imputed delity measures 0.80 0.49 2.23 2.70 .10fi

                 Imputed 7th grade course failure -0.15 0.70 0.86 0.05 .82

     Step 2 .056 .03

         Hispanic 0.32 0.76 1.38 0.18 .67

         Black 1.44 0.90 4.21 2.56 .11

         Asian -0.20 0.88 0.82 0.05 .82

         Multiracial-ethnic 1.51 1.66 4.53 0.83 .36

                 Free or reduced price lunch -1.39 0.77 0.25 3.29 .07

         Female -0.77 0.36 0.46 4.55 .03

     Step 3 .032 .01

           Near-threshold group 0.37 0.44 1.453 .729 .39

             Near-practical maximum group -0.89 0.51 0.41 3.10 .08

             Note R: Fidelity is computed at the student-level; Δ 2            = change in Cox & Snell R-

squared.
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                         (B)= .688, = .39, 95% CI [.292, 1.623]). Similarly, as detailed inp

                     Table 7, likelihood of course failure did not di er between students inff

             midrange and near-practical maximum groups: model without demo-

                             graphics, B= 0.71, SE= .462, Wald=2.34, Exp(B)= .493, = .13,− p

                   95% CI [.199, 1.219]; model with demographic controls, B= 0.892,−

                           SE= .506, Wald= 3.10, Exp(B)= .410, < .08, 95% CI [.152,p

                   1.106]). E ects are virtually unaltered if we exclude data from theff

                 small special education classroom (analyses presented in Section 7 of

             the Supplemental Materials). Although interpretability of these results

                       is limited due to small sample size, these ndings imply that the e ectfi ff 

                     of delity on course failure is linear, rather than clearly stepwise. Asfi

                     detailed in the supplemental materials, one set of analyses does show a

                   more pronounced stepwise e ect; the e ect of being in the near-prac-ff ff

                   tical maximum group compared to being in the midrange group is

               signi cant in the two step model (excluding demographic controls)fi

               when students with imputed data are excluded from analyses

                             (B= 1.264, SE= .543, Wald=5.411, Exp(B)= .283, = .02, 95%− p

   CI [.097, 1.219]).

   3.4. Teachers perspectives’

                   AIR sta met with each teacher separately to discuss usability (howff

                     easy it was to use the program given the provided training, resources,

                   and support) and feasibility (how well teachers felt they could imple-

                   ment the program given other demands in their teaching context) using

                   a two-page set of structured open-ended probes (see, , Sup-Section 1

                 plemental Materials). The rst question asked teachers what they likedfi

                 about before shifting to questions about usability and feasi-Pathways

                   bility that targeted areas for improvement. In response to the rstfi

                       question, teachers said that they liked, loved, or enjoyed it, that it was

               well-designed and well thought out, that students were disappointed

                           when it ended, that It was a good platform for the students to start to“

                             see a structure to get them to look at where they are going in the fu-

                       ture , and that it opened minds and eyes to next steps. When asked” “ ”

                         how to improve it, they were unanimous in three ideas as to how to

                 increase their delity of implementation. First, they suggested that thefi

                 intervention manual itself be reformatted to look like other teacher

                       materials so that it would be easier for them to process the information.

                   Second, that the materials for students should be reusable (e.g., lami-

                   nated worksheets rather than single use). Third, that they should be

                 provided PowerPoint rather than newsprint for each session and ac-

                     tivity. Finally, though not mentioned by each of the teachers, a number

                   also suggested changing the training to three days to provide teachers

                     more time to practice and absorb the intervention. When asked to detail

                 problems needing improvement, teachers also gave a variety of idio-

               syncratic critiques critiques that were unique to a single teacher.—

                     Unlike the unanimity of the other responses, this variability led us to

                 consider whether what teachers said was related to their fi  delity overall

or                        their delity in any particular session. We did not nd a clear pat-fi fi

                     tern; it was not that teachers singled out sessions they delivered with

                     lower delity or that teachers all had problems with the same sessions.fi

                   Hence, we also viewed videotape to understand sessions in which de-

                   livery was problematic and consider ways to improve the manual and

       training to address these issues.

 4. Discussion

               We found that teachers can deliver identity-based motivation in-

                 tervention with delity in their classrooms and that higher delityfi fi

           matters. Fidelity changes students academic trajectories particularly’

                       when it is nearer the practical maximum of 80% found by‘ ’ Durlak and

           DuPre s (2008)’ examination of meta-analyses of practitioner-delivered

               interventions. Our ndings suggest that feasible increases in delityfi fi

                   (moving delity closer to 80%) have meaningful e ects on core gradefi ff

                 point average and course failure rates. Teachers had consensus sug-

                 gestions for improving delity that we implemented for future use.fi

             Moreover, after viewing videorecorded classroom sessions, we could

                   discern what future training e ort should focus on. Our ndings areff fi

                 important for a number of reasons. First, harnessing students identity-’

               based motivation matters for academic outcomes. Second, our ndingsfi

                   are necessary rst steps for embarking on future gold standard ran-fi ‘ ’

                 domized control tests of the e ect of identity-based motivation inter-ff

                     vention. Third, our ndings highlight the need to assess delity in waysfi fi

                     that allow unpacking it to understand how to improve delity in thefi

future.

     4.1. Summary of results

                   We asked if a two-day abbreviated version of the ve-day trainingfi

                 used for non-teachers was su cient for teachers to attain thresholdffi

                 fi fidelity and if higher attained delity changed students academic tra-’

                 jectories. Based on the literature, we operationalized delity as vefi fi

       interdependent components of , ,dosage adherence    quality of delivery,

student            responsiveness delity-of-receipt, and fi . When teachers deliver the

                   planned number of sessions when planned ( ) and with the correctdosage

                   content ( ) in the correct way ( ), their stu-adherence quality of delivery

             dents should respond with attention, engagement, and productivity

               ( ) and hence internalize the take-home points (student responsiveness fi-

                 delity of receipt). We carefully assessed delity with reliable, structuredfi

                 measures coded from videotape of each session (observer report) and

                     student report. To do so, we used the original delity instruments usedfi

               in the trainer-led and incorporated the CLASS-S givenSchool-to-Jobs

                     developments in the eld of education and its high overlap with thefi

 original instruments.

             We followed other educational intervention evaluations by oper-

                   ationalizing delity as su cient if it metfi ffi Durlak and DuPre s (2008)’

                 empirically derived threshold of 60% (e.g. Bloomquist et al., 2013;

                     Lindsay et al., 2017 Durlak and DuPre (2008)). Given that also found

               that non-researchers rarely deliver with delity above 80%, makingfi

                       80% a practical maximum of delity, we asked if getting closer to thisfi

                 practical maximum mattered. We found that our two-day training was

             successful: Almost all students received the identity-basedPathways

                 motivation intervention with delity at or above threshold and averagefi

               classroom-level delity was within the Durlak and DuPre suggestedfi

                   range of 60% to 80%. Moreover, higher delity mattered. We examinedfi

                 the di erential e ects of near threshold, near practical maximum, andff ff

                 mid-range delity. Though Durlak and DuPre noted that higher delityfi fi

                   matters, their analyses are general and do not separately examine if

                 moving from threshold (60%) to practical maximum (80%) delity hasfi

                     an e ect on intended outcomes. Our review of the literature since thenff

                   did not uncover anyone else examining this possibility. For core grade

                 point average, own results suggest that moving from threshold to

             practical maximum delity does matter for academic performance.fi

                 Students who received at close to practical maximum delityPathways fi

                     had better academic outcomes than those who did not. For risk of

                     course failure, our results suggest a more linear and less stepwise e ectff

   of increased delityfi              on reduced risk of course failure. These analyses

                 showed improved end-of-year 8th grade core grade point average and

                 reduced likelihood of course failure, controlling for grades and course

     failure in 7th grade.

                 Results were robust to inclusion of demographic controls of gender,

                       race, and free or reduced price lunch and to inclusion or exclusion of

                 special education classroom or students with imputed data. E ects wereff 

                   found for students at every level of 7th-grade grade point average.

                 Visually, e ects looked stronger for students with lower 7th-grade coreff

                     course grade point averages, but we did not nd an interaction betweenfi

             fidelity and prior academic performance in our sample.

                 Our end of intervention feedback from teachers was po-Pathways

                       sitive. They liked and found it usable, and had very useful andPathways

               actionable suggestions to improve, which we detail after considering

                     theoretical implications of our results. Because we had a video record of

                   each session, we could closely examine quality of delivery and consider
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                     ways to improve training to more fully engage teachers with core as-

               pects of identity-based motivation theory (e.g. interpretation of ex-

     perienced di culty as importance).ffi

       4.2. Theoretical implications: identity-based motivation

                   Our results add to the literature on the importance and malleability

             of identity-based motivation. Because identities are experienced as

                   stable but are in fact dynamically constructed in context, small con-

                 textual cues can trigger important changes. For example, student s next’

                         year and adult possible selves can be made to feel near and connected to

                       what they are doing right now rather than far away and irrelevant to

                   right now (e.g. ). Similarly, students can beNurra & Oyserman, 2018

                   cued to use a di culty-as-importance mindset in making sense of ex-ffi

               periences of di culty with schoolwork and in considering whetherffi

                 school-focused possible identities are really for me or for us‘ ’ ‘ ’

                     ( ). When led to con-Oyserman et al., 2018; Smith & Oyserman, 2015

                       sider their future selves as relevant to right now and to interpret ex-

                     perienced di culty as a sign that these future selves are important andffi

               that failures along the way are normal, students succeed.

               Without intervention, students may experience their future selves as

                   far and irrelevant to right now, and may misinterpret di culties alongffi

                   the way as implying that school-focused identities are not for them

                   ( , 2015b). Even one-time cues such as those used inOyserman, 2015a

               experiments can be powerful, in uencing these elements of identity-fl

               based motivation, and through in uencing elements of IBM, changingfl

                   student focus and e ort, and impacting grade point average few monthsff

                       later. Of course, the kinds of one-time cues used in experiments are not

                       enough for e ects to last over years. For that, intervention is needed soff

                   that students are repeatedly exposed to cues, shaping their focus, and

                     hence how they likely will make sense of their experiences over time.

               Prior intervention research revealed that university students and adults

               with undergraduate degrees can successfully turn on middle schoolers’

             identity-based motivational processes with a brief manualized identity-

                 based motivation intervention (Oyserman et al., 2006; Oyserman et al.,

                 2002). Our results extend these ndings by demonstrating that class-fi

                 room teachers can implement identity-based motivation as part of the

   regular school day.

   4.3. Practical implications

                 Our delity analyses allowed us to move beyond documenting thatfi

                   we could attain threshold levels of delity to more carefully unpackfi

                     whether there is a bene t of moving beyond threshold delity, and iffi fi

                     there is, at what level this bene t accrues. We found that attainingfi

                 higher delity matters for students academic trajectories, and that thefi ’

                   e ect of higher delity was concentrated at delity closer to theff fi fi

                   practical maximum of 80%. There are a number of important practical

               implications of these results. First, for identity-based motivation re-

searchers,                    our results imply that it is worth investing in teacher pro-

                 fessional development to support increased delity of receipt and offi

               delivery of identity-based motivation. Second, our careful assessment of

                 fidelity and our separate request for teacher feedback worked sy-

                   nergistically to allow us to respond to both teacher-noted and re-

             searcher-noted points for improvement. Using both methods also

                 highlighted the limits and strengths of each source of information.

                     Teachers can notice and report on what feels di cult but cannot knowffi

                     why something felt di cult. It could be that their preparation was in-ffi

                     su cient or that the training was insu cient or that the session itselfffi ffi

                     was problematic. The same issue arises when something feels easy the–

                       teachers can notice that but cannot know if that is because the session

                       went well or because whatever they did was fun and easy. Just because

                     things feel ne does not necessarily mean that the intervention is de-fi

                 livered or received as intended (e.g., the so-called Dunning-Kruger ef-

                   fect, ). Researchers can notice and report onKruger & Dunning, 1999

                     variability in delity, highlighting when it is higher or lower, but notfi

                   know if teachers experienced di culty or ease at these points. Im-ffi

             proving training requires both teacher and researcher perspectives.

             After implementing , our teachers were encouraged toPathways

                   highlight any problems they had with sessions. All reported that they

                       liked , found it worth the time to get trained, and also sug-Pathways

               gested practical ways to improve usability and feasibility. Teachers

               made pragmatic suggestions to improve delity that unanimously fo-fi

               cused on creating a teacher's implementation manual and delivery

             system (e.g. pre-prepared Powerpoint rather than pre-prepared news-

                   print) that felt more similar to their current textbooks. Teachers also

                   articulated what felt di cult and which session activities did not workffi

                   well for them. These points di ered by teacher. Both unanimous andff

               teacher-speci c points were valuable to us because teacher suggestionsfi

                     were di erent from the suggestions we as the research team had forff

               improving delity after examining the videos. Without teacher feed-fi

                         back we would not have known to change the manual or to switch to

               PowerPoint and reusable materials. Without the video records we

                   would not have been able to understand where exactly training should

                     be improved because teachers, like all people, do not know what they

                       do not know, and this is particularly true for novices who have low

             expertise (the so-called Dunning-Kruger e ect;ff Dunning, 2011; Kruger

                 & Dunning, 1999). Teachers can articulate what feels di cult butffi

                       cannot be expected to know if the source of experienced problems is in

                       their training, in their preparation, in their delivery, or in the session or

                     activity itself. The same holds for ease: teachers can report what felt

                       easy but not if that was because they delivered the activity as intended

                 and everything worked. Hence the research team watched the video

                         records of all sessions to learn where there were gaps in the training and

                 where delivery fell short, separate from teacher-reported ease or di -ffi

culty.

                   Third, our results suggest that brief training can yield delity se-fi

                   parate from characteristics of teachers. We base this implication on lack

                 of association between delity and teacher core subject andPathways fi

     lack of association between  Pathways fidelity    and teaching quality

                     outside of . Our teachers taught each of the core subjects andPathways

                     we did not see a by-subject di erence in delity. In addition, ourff fi

                 analyses of the relationship between teacher quality ratings in their

                   subject class and in revealed that teacher s quality ratings inPathways ’

                   their subject classes did not predict their quality ratings in Pathways.

               Fourth, our results might generalize to other educational interven-

                   tion evaluation e orts. Our review of the literature did not uncoverff

                 other evaluation studies that unpacked the association of delity withfi

               outcomes by examining whether moving from threshold (60%) to

             practical maximum (80%) delity mattered for intended outcomes.fi

                   This is a more sensitive analyses than simply documenting that more

                         fi fidelity is better than less delity because it takes as a starting point that

                 fi ffi fidelity lower than 60% is insu cient and spotlights whether delity

                     above 60% yields better e  ects than delity at 60%. It is unclearff fi

               whether prior analyses address this issue because segmented analyses

                   were not presented. An implication of our nding is that evaluatorsfi

                     should ask if increasing delity above threshold has a linear e ect onfi ff

                       outcomes. If it does, then a careful examination of how to improve -fi

                     delity to move it beyond 60% threshold and closer to 80% practical

                         maximum is warranted. If it does not, then there is no need to invest

         resources to improve delity beyond threshold.fi

                 Fifth, our results also have implications for the intervention delityfi

                       literature. In our review of the literature we found both agreement as to

                     what delity entails and diversity as to how delity is measured (e.g.,fi fi

                   O Donnell, 2008; Durlak & DuPre, 2008’ ). We documented that each of

                 the ve components of delity ( , , quality of delivery,fi fi dosage adherence

                 student responsiveness delity of receipt, and fi ) can be clearly oper-

               ationalized and reliably assessed with multiple measures. We bench-

             marked our ve-component operationalization of delity against thefi fi

                 empirically derived 60% threshold and 80% practical maximum of -fi

           delity found by Durlak and DuPre (2008)        . We present empirical support

                       both for the 60% to 80% range and document that higher delity, closerfi
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       to the practical maximum matters.

                 Finally, our results have a number of practical implications for

                   feasible and scalable teacher training. To be feasible, training must be

                   brief. To be e ective, teachers need opportunities to practice, need toff

                 receive speci c feedback while training, and need to have ongoingfi

           support while implementing (Darling-Hammond, Hyler, & Gardner,

                       2017). To be scalable, training should not be limited to a few trainers.

                     To be useful, training should feel relevant to teacher practice. In the

                     case of teachers had some opportunity to practice as part ofPathways,

                         the brief 2-day training and as part of the weekly call-ins, but an ad-

               ditional training day focused on implementation and structured feed-

                   back might enhance teacher delity and indeed, that is what somefi

                 teachers asked for. Some teachers carried terms and conceptsPathways

                 into their classes throughout the remainder of the academic year,

                   suggesting that provided a new way for teachers to engagePathways

                 their students about connecting school to their futures. To support

                   scalability, the possibility of a teacher-trained as well as a teacher-led

                     Pathways needs to be tested. We used our teacher feedback and ex-

               amination of videotape to develop a web-based resource including

               preparation tips from teachers who delivered with delity, teacher-fi

               viewable videotape of high delity delivery, and a video-assistedfi

               structured training module that teachers who already delivered Path-

           ways can use to train other teachers.

 4.4. Limitations

                       As with any study, our study has a number of limitations. First, our

               analyses include eight classrooms and about two hundred students.

                 While not small by standards of psychological research, replication of

                       our results is necessary since any one study alone cannot provide a fully

                     stable estimate of e ects. Hence replication of our basic test is im-ff

                       portant and a goal that we are currently pursuing in our ongoing work.

                   Second, our sample size meant we were not powered for mediation

                       analyses, or to test for possible moderation of the e ect of the inter-ff

             vention for previously lower versus higher performing students.

                         Instead, as noted, our goal was to test the prediction that we could train

                     teachers to attain threshold delity and so our study design focused onfi

                       training. In doing so we addressed a gap in the literature on interven-

                       tions, which is that delity is often not addressed at all (e.g.,fi Chao,

                 Visaria, Mukhopadhyay, & Dehejia, 2017) or is not assessed carefully

                     enough to provide an empirical assessment of how much of an intended

                 intervention students received (e.g., de Jong, Jellesma, Koomen, & de

               Jong, 2016; Bradley, Crawford, & Dahill-Brown, 2016). Our design

               highlights delity assessment, and addresses the question of whetherfi

                       threshold delity is likely to be attained with brief training. This is afi

               distinct question from the typical evaluation research question, which

               ignores delity and focuses on student outcomes: whether studentsfi

               randomized to an IBM intervention group outperform students rando-

                       mized to a no-IBM control group. We could not test this latter question

               in our delity-focused design since all students received interventionfi

                 and therefore we did not randomize to experimental and control

groups.

                   Separate from limitations to our sample and design, there were also

                     a number of limitations to our training. We did not randomize teachers

                     to varying intensity of training; instead we chose as our start-point what

                   we thought was the minimal training likely to provide teachers with

                   su cient chances to learn. Teachers were provided a very brief, two-ffi

                   day training at their school. This 14-hour training truncated the 5-day,

             40-hour training that trainers received in the Schools-to-Job interven-

tion.                          While we were able to show that we could attain delity of at leastfi

                     threshold level, we did not test what would have happened with longer

                 training. While our school-based method would likely be feasible were

                     training to become teacher-led, we did not test what would have hap-

                 pened if teachers came together across schools or received longer

                   training. These changes might have increased by ex-quality of delivery

                     posing teachers to more diversity of styles and giving them more chance

                     to practice. Lastly, we provided a single training and did not assign

                   teachers to di erent combinations of training for vs.ff adherence quality of

                     delivery. This means that our study cannot shed light on how the

             components of delity might interact with each other.fi

   4.5. Future directions

               Our current results suggest three important future directions for

                 research: randomized control test of outcomes, test of mediation, and

               development of new platforms for intervention scaling. A randomized

                   control test would allow us to know whether students academic tra-’

                   jectories change as a result of being randomly assigned to Pathways

                   compared to school as usual or to an alternative socio-emotional or

                 motivational intervention. A mediation test would allow us to know

                     whether e ects are due to changes in the three components of identity-ff

           based motivation (dynamic construction, action-readiness, and proce-

                   dural-readiness). That is, whether changes are due to changes in the

                   extent that students experience their future selves as connected to the

             present via schoolwork (dynamic construction). Whether changes are

                         due to the extent that students take action to start and persist in their

               schoolwork (action-readiness). And nally, whether changes are due tofi

                   the extent that students are exibly able to interpret their experiencesfl

                 of di culty as signals of importance rather than impossiblity (proce-ffi

                 dural-readiness). Another future direction is to test whether delity canfi

               be maintained when training is teacher-led rather than researcher-led

                     as it was in the current iteration. A teacher-led training paradigm is

                       clearly more usable and feasible for scaling as long as it yields adequate

           fidelity, something that future research should test.

 5. Conclusion

                     Our results shed light on both the promise of scalability and the

                     di culty of scaling promising tests of theory in schools. We show thatffi

               an identity-based motivation intervention can be delivered and ex-

                   perienced at above threshold delity after a feasibly brief 2-day inter-fi

                       vention. We also show that moving from a threshold level of delity tofi

                 higher delity matters. Speci cally, an average shift from threshold tofi fi

                   practical maximum delity is associated with a shift translating from afi

                           C+ to almost a B core course grade point average and reduction in the

                     predicted probability of failing a class from about 28% to 10%. Students

                 across the continuum from high attaining through those with in-

             dividualized educational programs bene t from the intervention. Thefi

                   implication is that teachers can help students harness their own high

             aspirations using identity-based motivation. When teachers help stu-

                   dents imagine school as the path to their future, conceptualize strate-

                       gies to succeed on that path, and see obstacles and failures along the

                   way as signaling importance and value, they are helping students suc-

                   ceed academically. Given the meaningful size of e ects, future work onff

   scaling is critical.

     Appendix A. Supplementary material

                   Supplementary data associated with this article can be found, in the

     online version, at .https://doi.org/10.1016/j.cedpsych.2018.04.004
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