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Abstract

Program evaluations that lack experimental design often fail to produce evidence of impact because
there is no available control group. Theory-based evaluations can generate evidence of a program’s
causal effects if evaluators collect evidence along the theorized causal chain and identify possible
competing causes. However, few methods are available for assessing competing causes in the pro-
gram environment. Effect Modifier Assessment (EMA) is a method previously used in smaller-scale
studies to assess possible competing causes of observed changes following an intervention. In our
case study of a university gender equity intervention, EMA generated useful evidence of competing
causes to augment program evaluation. Top-down administrative culture, poor experiences with hir-
ing and promotion, and workload were identified as impeding forces that might have reduced pro-
gram benefits. The EMA addresses a methodological gap in theory-based evaluation and might be
useful in a variety of program settings.

Keywords
impact evaluation, theory-based evaluation, higher education, case studies, qualitative methods

Introduction

A major challenge in evaluating the effectiveness of institutional change efforts is the lack of a
control group or counterfactual, that is, a sample of the experience that would have occurred
without the intervention. The randomized evaluation is often infeasible for institutional interventions
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because of practical concerns such as blinding or randomizing at the organization level into interven-
tion and control conditions. Other designs are subject to confounding, meaning the failure to identify
competing causes of the desired outcome(s). Another concern is whether features of the program
context may serve as unidentified effect modifiers, either enhancing or interfering with the intended
effect of the program. The standard methods for program evaluation and intervention research lack a
way to incorporate these contributing factors into a more rigorous measurement of effectiveness,
especially without an experimental design.

In response to these drawbacks, theory-based evaluation approaches to program evaluation—
including contribution analysis, outcome mapping, and Realist evaluation (Better Evaluation)—
attempt to generate evidence at each step along a program’s causal chain to make a plausible
claim of attribution for the observed program outcomes. (e.g., Kane et al., 2017; Mayne, 2001,
2008, 2012; Pawson & Tilley, 1997). To make a strong claim, evaluators should also identify and
account for the effects of factors extraneous to the program itself which could have influenced the
observed outcomes (Davidson, 2000; Mayne, 2012). Competing causes are forces independent of
the program (e.g., policies, technology, personnel, participant characteristics) that can directly
produce the program’s intended outcomes. Contextual factors are characteristics of the setting
(e.g., other interventions, new management, cutbacks) that can contribute positively or negatively
to the program’s intended outcomes. Evaluators and researchers who overlook either of
these contributing factors run the risk of attribution bias, that is, drawing erroneous conclusions
(either over- or under-estimation) regarding a program’s effects. Erroneous conclusions can spur
improper decisions by program leaders and funding agencies to discontinue support for meritorious
and valuable programs or to continue supporting programs that fall short of benefitting their intended
recipients. Even within experimental or quasi-experimental program designs, evidence of contextual
factors that influence program success can help program leaders make decisions about where, when,
and how to deliver a program to maximize its benefits (Guerin et al., 2021).

Despite the popularity of theory-based evaluation and the importance of contextual evidence,
few studies report on the assessment of competing causes in program impact evaluations
(Lemire et al., 2012; Weiss, 1997). A few well-defined protocols exist to assess competing
causes and contextual variables including the Relevant Explanation Finder (REF) (Lemire et al.,
2012), process tracing, and causal loop diagramming (Befani & Mayne, 2014; Renmans et al.,
2020). These methods rely heavily on the availability of a well-developed theory of change and
require substantial resources, such as a program evaluation team with expertise in theory develop-
ment and a sufficient budget to support multiple modes of data collection (Delahais & Toulemonde,
2012; Dybdal et al., 2010). A more straightforward, less resource-demanding data collection pro-
cedure would be highly useful for practical reasons. Additionally, collecting data on competing
causes using an exploratory approach (i.e., not organized around an existing theory of change)
has the added benefit of avoiding confirmation bias (Budhwani & McDavid, 2017; Copestake,
2014). Exploratory approaches have been used successfully in complex international development
settings to identify program and nonprogram causes of outcomes reported during program impact
evaluation (Copestake, 2014).

An exploratory, qualitative evaluation method that specifically emphasizes the investigation
of factors outside the program logic model is the Effect Modifier Assessment (EMA) method
(Edwards & Winkel, 2018), in which “effect modifiers” refer to factors extrinsic to the inter-
vention that could amplify or dampen its effects, or even be entirely responsible for the
observed changes. EMA uses focus groups to engage small groups of program beneficiaries,
offering a practical strategy to augment other evaluation activities. Early versions of the
EMA focus groups, previously called “chronicle workshops,” were tested in research settings
to evaluate participatory interventions (Poulsen et al., 2015). Subsequently, EMA has been
applied primarily to evaluate small-scale interventions affecting specific work units, rather
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than to large-scale organizational change efforts. For example, Edwards and Winkel (2018)
used the EMA method to evaluate the impacts of ergonomics improvements in a hospital oper-
ating room; they assessed the strength of work environment contextual factors such as work
intensification or adding new staff that may have undermined or amplified (respectively) the
effects of the ergonomic intervention. The method has also been used in manufacturing
(Edwards et al., 2020), public administration (Jergensen et al., 2021), and healthcare settings
(Edwards et al., 2020; Jorgensen et al., 2019). An added benefit is EMA’s ability to seek out
unintended negative consequences, which are rarely formally included in program evaluation
methods.

In this study, we utilized the EM A method to assess competing causes and contextual factors
relevant to a university institutional change intervention to support female faculty (FF) in
science, technology, engineering, and mathematics (STEM) disciplines. The EMA method
was selected because of the modest resource consumption and ability to identify contextual
factors. Institutional change efforts to improve workforce diversity, equity, and inclusion
(DEI) are a prime example of where competing causes and contextual factors should be iden-
tified to help explain conditions that support or interfere with the intervention’s success.
Enhancing the proportion of women in STEM (NSF, 2020) has been gaining increasing atten-
tion as an important goal for educational institutions and employer organizations. The impact of
DEI initiatives is difficult to assess because of the complex and dynamic nature of organiza-
tional settings (Kalpazidou Schmidt & Cacace, 2017). We used the EMA to augment an
ongoing evaluation of this organizational program. To further clarify the potential mechanisms
of influence for the identified contextual factors and their potential strength of influence on
intended program outcomes, we extended the EMA method by adding two new steps that
addressed these issues.

Here we begin by introducing the general EMA method. Then we describe a case study of a
university-based institutional transformation intervention aimed at improving gender equity for
STEM faculty members. We describe customization of the EMA method and protocol, how we ana-
lyzed and triangulated the data on competing causes and contextual factors, the evaluation results
(i.e., potential strength of influence on the intended program outcomes) and their use alongside
other data collected in the broader evaluation. We conclude with reflections on the strengths and lim-
itations of the EMA method and recommendations for future research.

The EMA Method for Impact Evaluation

EMA is a qualitative data collection method to identify and evaluate changes and events that occurred
in the organization during the intervention period, both those occurring because of and those inde-
pendent of the intervention. The protocol is implemented in four phases (Figure 1).

Phase |—Sampling and Recruitment

The EMA workshop is intended for people who are beneficiaries of the intervention but are not
involved in planning and/or delivering the intervention. Keeping the groups small (3—5 people) is
essential to allow enough time for participants to elaborate their responses. The number of workshops
needed depends upon the number of units participating in the program being evaluated and the
number and characteristics of the intended beneficiaries. For example, one or two EMA workshops
may suffice for a program delivered to workers in a single department, whereas more would be appro-
priate for a program delivered to multiple work units, either with sampling stratified on unit or selec-
tively enrolling participants to ensure even distribution.
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Figure 1. Phases of the effect modifier assessment evaluation protocol.
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Figure 2. Example of Effect Modifier Assessment (EMA) workshop event-notes on a timeline with notation to
indicate event topic and number, relatedness (Y/N) to intervention, and impact to score (range —3 to +3).

Phase 2—Data Collection (the EMA Workshop)

The EMA workshop takes about two hours to complete and is organized into two parts: Part 1 is a
structured focus group interview and Part 2 is a group scoring activity of the collected interview data.
The authors adapted the original published protocol (Edwards & Winkel, 2018), for virtual delivery
(Nobrega et al., 2021) following a transition to remote operations during the 2020 onset of the
COVID-19 pandemic. The entire workshop is audio-recorded, with participant consent.

The workshop begins with a focus group interview facilitated by a researcher who poses three
questions about events and changes that have taken place during the investigated period. The ques-
tions are arranged in a hierarchy from general to specific, first about the events and changes generally,
then successively narrowing in scope to the specific focus of the study. Questions used in the current
study are provided in the case demonstration below.

The respondents answer a single question at a time. For each one, the facilitator asks the respon-
dents to write associated events and changes, along with estimated month and year, that they remem-
ber on individual note cards (event-notes), without discussion. The period of silent reflection allows
respondents to reflect without the influence from what others are saying or limiting their contributions
to match those of others. The researcher collects and numbers each event-note one at a time from
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participants. For every event-note provided, the researcher invites the person to describe it, then
numbers it and places it on a timeline (Figure 2). Other participants are then invited to comment
on the event-note and share their experiences. The accumulation of event-notes from all participants
creates a timeline for the investigated period.

After having answered all three questions and discussed all events, participants assist in a
scoring activity. Participants score each event-note based on their perceptions along three dimen-
sions: (1) whether or not the event was part of the intervention being evaluated (yes/no); (2) the
direction of impact, if any, to intended intervention beneficiaries (positive, neutral, negative);
and (3) strength of impact (scale 0-3). Intervention-relatedness scoring was done as a group,
whereas impact scores were collected by individuals affected by the specific events. This allows
subsequent data analysis to identify “effect modifiers” or confounders, that is, events that were
not part of the intervention and had either a positive or negative impact on the studied outcome,
whether directly or indirectly.

Phase 3—Event-Note Analysis

EMA data analysis generates: event counts for the two main categories: intervention and noninter-
vention (modifier) events, categorized by direction of impact score (e.g., number of intervention
and nonintervention events with positive, neutral, and negative impact scores); thematic analysis
and coding of event-notes, utilizing the audio-recorded data and selecting illustrative quotes; and
computing mean impact scores of events within each theme.

The results of these analyses allow evaluators to summarize the events that were salient to partic-
ipants during the time of the intervention; the degree to which participants were aware of events
related and unrelated to the intervention; and whether these were perceived as having a favorable,
unfavorable or neutral impact on the intervention outcome and the size of impact.

Phase 4—Context Analysis

In the present study, the authors added two data analysis steps to facilitate the interpretation of
whether the recalled events might have explained or influenced the intervention impacts.

Explanation Type Classification. Themes identified in Phase 3 are analyzed for their relationship with
the goals of the intervention and divided into related and unrelated to the goals of the intervention.
Each theme is classified according to the type of influence on intervention outcomes, inspired by
Lemire et al.’s (2012) classifications: (1) primary explanation (i.e., themes part of the intervention
and related to the intervention goals); (2) rival explanation or “competing cause” (i.e., themes not
part of the intervention and related to the intervention goals); (3) influencing or contextual factor
(i.e., themes not part of the intervention that amplify or dampen its effect on the goals); or (4) unre-
lated (i.e., themes not part of the intervention and unrelated to the goals). The primary explanation
type is identical to intervention category but the nonintervention (modifier) category is further

Table I. Sample Layout for Results of the Analysis.
No. Impact Strength of
Theme Mechanism Type Intervention goals event-notes (mean) influence
Theme Primary explanation/ Planned intervention
name competing cause/influencing outcome 1, 2, 3

factor/unrelated
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divided into explanation types (2), (3), and (4) to support further analysis. The strength of influence
for each theme is assessed by multiplying the number of event-notes by mean impact score
(Table 1).

Analysis and Interpretation of Outcomes Based on Explanation Type. Here each theme is analyzed based
on explanation type. The analysis interprets major or minor sources of competing causes and contex-
tual influencing factors, that is, themes that could have impacted the intervention goals but that were
not part of the intervention. The analysis considers the number of event-notes in a theme and theory to
analyze and interpret the effect.

Case Demonstration

This case demonstration describes the application of the EMA method as part of a broader evalu-
ation being conducted of faculty DEI intervention in a North American university. The study aimed
to answer the following research questions: Could the EMA method, which had been used success-
fully to identify competing causes in evaluations of smaller scale interventions, be useful for
assessing competing causes for an institution-level intervention? What kinds of contextual
factors, if any, could be identified as relevant for DEI in this university setting using the EMA
workshop?

Case Setting

The university was carrying out an institutional transformation program called, making women aca-
demics valued and engaged in STEM (WAVES) (University of Massachusetts Lowell, n.d.), to
increase equity for women in academic STEM careers and foster a supportive institutional culture.
The program’s three goals were to disrupt microaggressions, provide mentoring, and promote
equity and accountability. The microaggression campaign was the most visible program component;
the campaign included awareness-raising campaign materials, targeted bystander training, and
climate survey feedback sessions (Bond & Haynes-Baratz, 2022; Haynes-Baratz et al., 2021). The
mentoring activities included leadership development and networking lectures. The equity account-
ability activities involved consultation with academic departments to enhance equity in hiring proto-
cols, goal setting, sharing of best practices, and faculty service.

Phase |—Sampling and Recruitment

Recruitment methods for this study were described previously (Nobrega et al., 2021). Briefly,
email invitations were sent by the Deans’ offices of the colleges of engineering and natural sci-
ences to all full-time tenured, tenure-track, and teaching faculty members (approximately 200)
to participate in a two-hour focus group to discuss the working climate at the university. The
email provided a link to an electronic enrollment survey for volunteers to indicate consent and
to supply their email address, preferred focus group dates, gender, academic department, job
title, and length of employment at the university. Volunteers were arranged into three groups to
include and ensure diverse representation of job tenure, academic discipline, and rank in each
workshop.

Faculty participants self-reported their gender as 50% female and 50% from the colleges of
sciences and engineering, respectively (Table 2). Half of the participants held the rank of assistant
professor; 57% were teaching faculty; and 28% were tenured. Overall, job tenure was 8 years
(range 1-25 years).
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Table 2. Characteristics of Study Participants (N=14).

Characteristic Number (%) Department Number (%)
Gender
Male 7 (50%) Mechanical engineering 3 (21%)
Female 7 (50%) Biology 2 (14%)
Position Biomedical engineering 2 (14%)
Assistant professor 7 (50%) Chemistry 2 (14%)
Mathematical science 2 (14%)
Associate professor 5 (36%) Chemical engineering 1 (7%)
Computer science 1 (7%)
Professor 2 (14%) Plastics engineering I (7%)
Career track
Teaching faculty 8 (57%)
Tenured 4 (28%)
Tenure eligible 2 (14%)

Phase 2—Data Collection (the EMA Workshop)

Based on the Making WAVES goals, three question prompts for Part 1 of the workshop elicited infor-
mation on the workplace climate and faculty DEI (Nobrega et al., 2021). The first question was
broadly framed to stimulate participants’ thinking about changes at the university during the 2
years coinciding with the intervention period: “What important changes or events have you
noticed related to your workplace? When I say, ‘changes or events,” I mean something that occurred
that had an impact on the work situation here (e.g., your department, college or the broader univer-
sity).” The second question asked about changes related to workplace climate generally: “What
important changes or events related to your work climate occurred during this time period?” We
defined work climate as the general character of the organizational environment as perceived by
those who work within it (APA, 2022). The third question asked specifically about changes
related to the goals of the Making WAVES initiative: “What important changes/events related to sup-
porting faculty diversity and equity occurred during this time period?”

In Part 2 of the workshop, for each event-note, we requested participants’ scoring of relatedness to
the intervention (yes/no) and estimation of the direction and strength of the impact of the event on
faculty members. We asked participants to estimate the direction and strength of impact, first for
faculty generally, and then specifically for female faculty.

Phase 3—Event-Note Analysis

Event-Note Counts. All events recorded in the timeline were tallied and arranged with their impact
scores into two categories: events related to the investigated intervention and those that were not
(i.e., “effect modifiers”). The number of event-notes in each intervention and effect modifier category
was summed. Frequencies of impact (positive, neutral, or negative) for event-notes were computed
for STEM general and female faculty separately.

The participants generated 118 event-notes over the course of the three EMA workshop sessions
(Figure 3). One-fourth of the event-notes were designated by participants as related to the interven-
tion and three-fourths as not related to the intervention (i.e., “modifiers,” or other organizational
changes or events at the departmental or institutional level).

The frequency distributions in Figure 3 indicate that participants overwhelmingly (90%) perceived
the changes related to Making WAVES as having a positive impact to faculty work environment, and
that Making WAVES impacts benefitted male and female faculty equally. By contrast, participants
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Perceived Impacts on Faculty, Sorted by Event-Note Type (N=118)

Intervention Modifier
Negative Neutral Positive Negative Neutral Positive
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Figure 3. Frequency of intervention and modifier events by direction of impact, for general and female faculty.

scored the “modifier” event-notes in about equal numbers in positive and negative impact categories,
with the negative slightly outweighing the positive. Similar to the intervention impact scores, the
modifier impact scores did not vary much between impacts on general and female faculty.
However, participants scored events in the negative modifier category slightly less often for
female faculty compared with general faculty.

Thematic Analysis and Coding of Event-Notes Based on the Audio Recorded Data. Transcripts from the
workshops were produced by the video conferencing audio recording software and exported as text
files. These were cleaned manually by checking against the video recordings. Corrected transcripts
for each workshop were imported to Nvivo 12 (Version 12.6; QSR, 2019) for analysis.

Thematic analysis began by reviewing the timeline data and audio transcripts. All four researchers
who had participated in the sessions reviewed the data individually and generated ideas for grouping
event-notes into themes. We then convened to discuss and decide on groupings and together plotted
every event-note into one of the themes, refining the theme labels and event-note groupings until con-
sensus was achieved. Transcript data were used to verify the assignment of event-notes to specific
theme categories, to evaluate the potential influence of the themes, and to select quotations illustrating
their effects on the work environment. In a few instances, faculty participants had different perceptions
of how an event-note impacted the work environment. For example, some faculty participants reported
an improved work environment after facility renovations, whereas others experienced it negatively. In
such instances where an event-note contained both positive and negative scores, it was divided into two
separate event-notes so that all event-notes in each theme had a single direction of impact. Examples of
event-note groupings for some of the most salient themes, along with illustrative quotes from the focus
group transcripts, are provided in Table 3.

Assessment of Event Impact on Work Environment. To assess the level of impact specifically for general
and female faculty, we computed a mean score for all event-notes within each theme. Mean impact
scores were computed in Microsoft Excel (rounding to the closest integer) using a rating scale of
Minor (+1 or —1), Medium (42 or —2), or Major (+3 or —3). The research team met with the inter-
vention team members to validate the preliminary theme groupings. Some events that had been clas-
sified by participants as not part of the intervention (i.e., modifiers), such as revised hiring practices,
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Table 3.

Event Note Groupings by Theme, by Category (Intervention vs Modifier), and lllustrative Quotes.

Intervention themes

Quotes

Theme: Making women academics valued and engaged

“The WAVES project on campus, which has done the

in science, technology, engineering and
mathematics (VWAVES) program

Event note: 50/50 lectures

Event note: ADVANCE grant training

bystander training, they’ve also done the project 50/
50 lectures and ... There was this change on campus
to look at these [opt out] policies that would
generally affect women more than men. So, you
didn’t have to ask to get extra time for tenure ... it
was assumed that you would. | think that was a good
climate change.”

“There just seems to have been ... a shift in our hiring
committees. We brought in all underrepresented
minorities ... there has been a real awareness shift
and change in how we’re doing our candidate
evaluation ... more aware of inherent biases in the
hiring process.”

“We received notice that we must put this person into
our candidate pool who ranks in the bottom 25%."

Theme: Increasing diversity hires (pos.*)
Event note: Hiring committee shift-increased
awareness of hiring diverse workforce.
Event note: Department personnel committee
guidelines regarding diversity

Theme: Increasing diversity hires (neg.)
Event note: Administration interference with
hiring-gender, ethnicity

Modifier themes Quotes

Theme: Hiring, promotion, terminations (neg.)
Event note: Tenure case failure at administration
Event note: Reduced civility in [promotion/tenure]
committee after moving

Theme: University 2020 strategic plan
Event note: University 2020 strategic plan

“[This faculty member] was approved [for promotion]
by every faculty level. But he was denied at every
administration level. And there was a sentiment that
the faculty input was not being considered...”

“... the 2020 strategic planning started back in 2010 ...
if you go back and look at the report cards on the
diversity ...there were things put in motion back
then to change the campus in a very good way. | really
believe that work has had an impact.”

“It's had a major effect on ... the climate in very positive
ways as far as having a real push towards diversity and
inclusion and ... working towards questions of equity
and for our students and for the faculty.”

“[Administration is] hierarchical, top down,
non-consultative. ... it feels disempowering, it makes
me less motivated and [like] | cannot change things."

“... it was great to be able to get my own teaching space
... private place to store equipment and things like
that.”

Theme: Change in chair/dean/provost (pos.)
Event note: Change in department chair
Event note: New Dean-caring, responsive

Theme: Top-down administrative culture
Event note: Increasing bureaucracy

Theme: Facility renovations/relocations (pos.)
Event note: Opening of [new] hall
Event note: Moving to [newly renovated] hall

*Themes containing event-notes that were assessed by participants as having positive (pos.) or negative (neg.) effect on work
environment were split as two themes.

were reclassified based on information from the intervention team’s knowledge of events and inter-
vention activities that would not have been visible to workshop participants. Additional themes were
suggested by the intervention team and added to the final list. Once themes were finalized, event-note
counts and score means were recalculated.

Overall, the research team identified 21 themes, of which 11 were unique topics, from the 118
event-notes generated by faculty focus group respondents (Table 4). The most salient changes mentioned
by faculty were DEI efforts related to the Making WAVES program (total of 27 event-notes), followed
by turnover in administrative leadership; events related to general hiring/promotion/termination; facility
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Table 4. Workshop Themes Classified by Mechanism Type (Primary MW Intervention, Competing Cause,
Influencing Factor, Unrelated), Event-Notes per Theme, Mean Level of Impact to Work Environment, and

Strength of Influence on MW Outcomes (n = | 18 Event-Notes).
Number of Level of impact MW Strength of influence on

Theme event-notes™ on WE* outcomes MW outcomes**

Total - All event classes 118 6

Total - Primary explanation 27 39

Making WAVES program 9 +2 A B C 18

Microaggression training 9 +2 A 18

Increasing diversity hires: Pos.** 6 +2 C 12

Increasing diversity hires: Neg. 3 -3 C -9

Total - Competing cause 19 7

Hiring, promotion, termination: 10 +2 A B, C 20
Pos.

Hiring, promotion, termination: 8 -2 A B C -6
Neg.

University 2020 strategic plan - | +3 A B, C 3
diversity

Total - Influencing factors 38 -19

Change in chair/dean/provost: 16 + | AC 16
Pos.

Change in chair/dean/provost: 3 -2 A C )
Neg.

Workload changes: Pos. | + | B |

Workload changes: Neg. 9 -2 B —18

Increased student enrollment 4 -2 B -8

Resources for faculty: Fewer 3 -2 B )

Resources for faculty: More 2 + | B 2

Total - Unrelated 34 -2l

Top-down administrative culture I -2 =22

Facility renovation, office 9 +2 18
relocation: Pos.

Facility renovation, office 4 -2 -8
relocation: Neg.

New department/degree 3 + 1 3
program: Pos.

New department/degree 4 -3 -2
program: Neg.

Union activity: Pos. | +2 2

Union activity: Neg. 2 -1 -2

WAVES = women academics valued and engaged in science, technology, engineering and mathematics; GF = general faculty; FF
= female faculty; WE = work environment.

*Bold denotes total number of event-notes for the class (category) of themes.

*WE level of impact scores: minor (+1), medium (£2), or major (+3).

**Defined as the product of “number of event notes” and “strength of influence” data.

***Only theme with the difference between GF and FF.

renovations and office moves; and perceived intensification of top-down administrative culture. Changes
collectively related to overall job resources and demands (e.g., 19 event-notes among themes of work-
load, resources, student enrollment) were also widely acknowledged by faculty across all focus groups.

The vast majority (over 90%) of the event-notes related to the Making WAVES intervention were
reported as having a positive impact for all STEM faculty, regardless of gender. For example, one
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participant stated, “I can see how the university is making strides towards creating a more equit[able]
environment.” Although infrequent, faculty did acknowledge unintended negative consequences of
MW gender equity policies, namely a loss of faculty autonomy when administrators override faculty
rankings of candidates for hire. While both the WAVES program and the microaggression trainings
were scored as a medium positive impact (4-2) regardless of gender, increasing diversity hires was
viewed as having a slightly more positive impact for female faculty (+3) than for general faculty (+ 2).

The themes that were most often scored negatively were top-down administrative culture changes
(11 event-notes on increasing bureaucracy and centralization that reduced faculty autonomy and con-
venience); workload increases (9 event-notes); and poor experiences of faculty hiring, promotion,
and terminations (8 event-notes). Other than MW-related themes, the most frequent positive
themes included changes in administrative leadership (16 event-notes on improvements because of
a new department chair, dean, or provost); positive experiences with faculty hiring, promotion,
and termination (10 event-notes); and positive experiences with facility renovations and office
moves (9 event-notes on more pleasant physical environment or new space with better proximity
to colleagues). Other themes, less frequently mentioned, were changes in resources, increases in
student enrollment, and new degree programs.

Phase 4—Context Analysis

Explanation Type Classification. The identified themes from Phase 3 were classified in Phase 4 accord-
ing to four potential types (mechanisms) of influence on MW outcomes: Primary Explanation,
Competing Cause, Influencing Factor, and Unrelated. Themes in the Phase 3 intervention category
were classified as Primary Explanation. For the remaining themes in the Phase 3 modifier category,
the research team assessed the relevance of the effects on work environment and DEI for the
event-notes on the intended outcomes of the MW program. These were then classified according
to explanation types (2), (3) and (4). We used participants’ statements from transcripts associate
with event-notes within each theme, to theorize ways in which the stated events or changes could
have influenced (positively or negatively) one or more of the stated MW outcomes (i.e., disrupting
microaggressions, establishing new mentoring approaches, and promoting equitable policies and pro-
cedures (Table 4, Column D). Discrepancies in codes were discussed and reconciled in the research
team. If the events in the theme could have directly produced any of the MW outcomes, then the
theme was classified as the “Competing Cause” type. If the events in the theme could have indirectly
modified (amplified or dampened) any of the MW outcomes, then the theme was classified as the
“Influencing Factor” type. If no potential for influence could be theorized, then the theme was clas-
sified as the “Unrelated” type.

Finally, we summed the total number of event-notes by explanation type of mechanism of influ-
ence (Table 4: totals rows). We then computed strength of influence (Table 4: Column E) for each
theme as the product of the number of event-notes (Column B) and the level of impact to work envi-
ronment (Column C). These results were graphed (Figure 4) to visualize the relative importance of
the identified contextual factors for MW intervention outcomes.

Interpretation of Outcomes by Explanation Type. Overall, participants perceived events related to the
MW intervention (i.e., primary explanation) as the strongest influence (strength score +39, mostly
positive) for MW outcomes. Although some Competing Cause events were identified, their potential
influence on MW outcomes appeared to be modest when taking into account of the countervailing
forces between positive and negative impacts to work environment (strength +7). In contrast, the
contribution of events in the Influence Factor category may have had a greater dampening action
on MW outcomes, based on the sizable number of events rated to have a negative work environment
impact (strength -19). The theoretical link between these events and MW outcomes makes it plausible
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Strength of Influence on MW Outcomes by Explanation Type

Making WAVES program
Microaggression training
Increasing diversity hires: Pos.
Increasing diversity hires: Neg.

Total Primary explanation

Primary
explanation

Hiring, promotion, termination: Pos.
Hiring, promotion, termination: Neg.
University 2020 strategic plan

Total Competing Causes

Competing
causes

Change in chair/dean/provost: Pos.
Change in chair/dean/provost: Neg.
Resources for faculty: More
Resources for faculty: Fewer
Workload changes: Pos.

Workload changes: Neg.

Increased student enrollment

Total Influencing Factors

Influencing
factors

Top-down administrative culture

Facility renovation, office relocation: Pos.
Facility renovation, office relocation: Neg.
New department/degree program: Pos.
New department/degree program: Neg.
Union activity: Pos.

Union activity: Neg.

Total Unrelated

Unrelated

-25

-15

-5 5 15
Strength of Influence on MW Outcomes

25

35

45

Figure 4. Strength of influence by explanation type on planned Making Waves (MW) DEI program outcomes.

that these events have exerted an opposing force on the measured outcomes of the MW interventions.
A similar magnitude and pattern of influence of negative events were apparent in the unrelated cat-

egory (-21).

Within the primary explanation type themes, participants expressed awareness for all three making
waves intervention types (microagression training, mentoring, and policies to promote equity) across
the three EMA workshops. One theme in this category, “increasing diversity hires (negative)” cap-
tured faculty perceptions about overzealous enforcement of diversity hiring policies (see Table 3,
intervention row 3). Although these participants saw a high negative impact on the work environ-
ment, the strength score (-9) represented only a modest counter force in relation to the overwhelming
perceptions of positive work environment impact in this category.
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The Competing Causes themes scored the lowest overall strength of influence (47).
All themes in this category were assessed as relevant to all MW outcomes (Table 4, column B).
The themes with the highest strength of influence were faculty hiring, promotion, tenure, and termi-
nation, where the strength of the positive events (+-20) was largely counterbalanced by the strength of
the negative events (-16). The event, “University 2020 strategic plan” offered a competing cause for
all MW outcomes (A, B, and C) (strength +3). This event was rated as high impact to work environ-
ment but was mentioned by only one participant.

The Influencing Factors type themes (i.e., factors unrelated to MW that could amplify or dampen
observed MW outcomes) collectively scored a strength of influence of -19, indicating a pattern of
more events judged as negative (and more strongly negative) than positive. Perceived positive
changes in administrative leadership (chair/dean/provost) were the most salient MW amplifying
forces within this category (strength +16). We interpreted from the data that administrative
changes could have positively influenced the MW goals of disrupting microaggressions and promot-
ing equitable policies and procedures (Table 4, column B). Workload concerns were the most salient
identified damping force (strength -18); increases in workload could have interfered with participa-
tion in MW mentoring opportunities (e.g., organizing a 50/50 lecture or IDEA group). Similarly,
fewer resources for faculty (strength -6) and increased student enrollment (strength -8), both of
which are related to workload, were also theorized as possible obstacles to participating in MW men-
toring or other activities. Taken together, the overall prevailing direction and magnitude of negative
work environment impact scored in this category could indicate possible interference of these con-
textual factors in allowing Making WAVES interventions to achieve their maximum effect size.

Themes in the Unrelated type accounted for an overall strength of influence of -21, slightly higher
than the influencing factors category. In this category, we again see a net balance of negatively per-
ceived events. Although we were not able to theorize any specific relationship between these events
and Making WAVES outcomes, the preponderance of negative experiences could nonetheless inter-
fere with the overall MW goal of a supportive work environment.

Case Conclusion. The goal of the Making WAVES initiative was to increase gender equity and
promote a supportive academic environment for female STEM faculty in a public higher education
institution. The most salient influencing factors of the institutional context that were identified for
their potential amplifying effects on MW outcomes were: positive experiences of faculty hiring, pro-
motion, and termination; positive changes in administrative leadership; and improvements in office
or laboratory facilities. On the other hand, the most salient threats or counterforces to MW outcomes
were negative experiences of faculty hiring and promotion, top-down management climate, and
workload changes (increases) arising from a combination of budget cuts and increases in class
size. The enhanced EMA generated a vivid picture of the dynamic institutional setting during a rel-
atively short time period and facilitated a nuanced evaluation of the MW program against this
background.

Discussion

This case demonstration of the EMA method illustrated its use as a supplementary evaluation activity
for an institutional change intervention, in this case, one that sought to benefit STEM faculty DEI in
higher education. Whereas the EMA had been used previously to evaluate contextual factors relevant
to smaller scale interventions, we found the method also generates useful contextual data relevant for
an institution-level intervention. As summarized in the case conclusion, EMA workshops provided
specific data about possible competing causes and influencing factors (i.e., intervention “modifiers’)
in the program setting that enabled us to address questions of attribution. These were primarily ampli-
fying and dampening forces (i.e., Influencing factors) and other events in the work environment
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(Unrelated). The fact that faculty identified such a high number of so-called “unrelated” events sig-
naled that these contributed meaningfully to the overall faculty experience and therefore should be
taken into account, even though they were not specifically linked by respondents to DEI outcomes.
By characterizing the possible mechanisms of influence for these events, we also gained insight into
the situations where MW might or might not be effective. Themes identified were not duplicative of,
but instead complemented other MW program evaluation data collected (M. Haynes-Baratz, personal
communication, June 9, 2022) to facilitate more accurate judgments about attribution and effect sizes
of the MW program.

Our results provided valuable insights about contextual factors relevant for gender equity inter-
ventions such as Making WAVES. Other scholars of gender equity for STEM faculty have under-
scored the importance of assessing the “social, cultural, normative, economic, and organizational
settings” of the intervention host institution and the lack of studies that adequately assess these
factors (Kalpazidou Schmidt & Cacace, 2017, p. 103). In their evaluation framework, Kalpazidou
Schmidt and Graversen (2020) emphasized organizational context (working conditions, organiza-
tional climate) and the need for a complex approach acknowledging how “multiple interacting influ-
ences contribute to a particular outcome” (p.79). The EMA method can be helpful in future
evaluations of STEM gender equality interventions and others that are similarly sensitive to
having a supportive environment for the intervention to have the desired effects.

This study extends the previously published EMA method (Edwards & Winkel, 2018) by includ-
ing a new analytical step to help with interpretation of data generated from the workshops. In addition
to the already-established protocol for assessing perceived direction and size of influence of effect-
modifying variables, we developed a modified version of the “Relevant Explanation Finder” frame-
work (Lemire et al., 2012) to classify themes according to the type (mechanism) of influence on inter-
vention outcomes. Other causal classification systems have been reported in Realist Evaluation
(Cartwright et al., 2020; Roodbari et al., 2022) and Implementation Science (Lewis et al., 2018)
studies. The REF typology was particularly useful here for differentiating the salient work environ-
ment conditions that could have independently explained or influenced the planned outcomes of the
Making WAVES program.

A few scholars have posited ways to assess competing causes in program impact evaluation
(Cartwright et al., 2020; Dybdal et al., 2010; Lemire et al., 2012; Renmans et al., 2020; Roodbari
et al., 2022). These suggested approaches to context assessment include reviewing available litera-
ture, which may be limited by not being grounded in the specific study setting; forming “middle
range theories” about mechanisms and the context in which they may produce observed outcomes;
and theorizing in the evaluation design phase about possible threats to the assumptions underlying the
program theory of change, which might overlook factors unrelated to the program’s design and
implementation methods. Some of these authors also pointed to data analysis procedures useful
for making inferences; for example, Cartwright and co-authors (2020) state that Realist Evaluation
is “method neutral.” However, no specific procedures have been described for collecting the
needed data on background conditions relevant to intended program outcomes. The EMA uses a con-
crete, structured protocol specifically designed to elicit responses from program beneficiaries about
the organizational environment. This approach provides an opportunity to learn about salient factors
that might not have been anticipated if the data collection instruments were designed only by starting
from the program logic model.

A strength of the EMA method is that it generates useful data from the perspective of the intended
program beneficiaries rather than from the program implementers. Facilitating the EMA workshops
in a neutral context, temporally and physically separated from the intervention activities, helps to
avoid contribution bias, a possible threat to validity (Budhwani & McDavid, 2017). In an EMA work-
shop, evaluators begin by posing broad questions to prompt participants to think about the most
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significant aspects of their environment, regardless of their relevancy to the program being evaluated.
In this study, the hierarchical structure of the EMA workshop questions first captured broad changes
in the work environment; then changes in work climate; and finally, changes related to faculty gender
equality. Incrementally narrowing the scope of each question allowed characterization of the events
or changes that could have impacted university culture while MW was being implemented, without
pointing participant attention to the specific program being evaluated until the final step.

Study Strengths and Limitations

This study engaged STEM faculty representing a broad spectrum of disciplines, ranks, job tenure,
and gender, and who were the intended beneficiaries of the Making WAVES program. Although
we conducted only three EMA focus groups and the sample represented a small segment (5%) of
the eligible population, participants were equally divided between college units and diverse by
gender and rank. The diversity of the participants surfaced a wide range of insights about changes
in the work environment during the MW program. The composition of faculty characteristics (includ-
ing departmental representation) in each focus group was interdisciplinary, which might have offered
greater psychological safety (and richer data from more open discussion) when discussing work envi-
ronment concerns than what could be achieved if participants were worried about consequences of
sharing opinions directly faculty from the same department. The value of the EMA results relies
on recruiting a diverse mix of intended beneficiaries to participate. There is always a risk of nonrep-
resentativeness or selection bias in such a sample, which should be actively countered by measures
such as using multiple dissemination avenues and screening potential participants during enrollment
to obtain a diverse study sample.

It is unknown whether conducting a greater number of focus groups would have produced differ-
ent results. Our workshops achieved near saturation (i.e., very few new topics emerged) by the third
session, indicating additional workshops may not have produced new information (Savin-Baden &
Major, 2013). Given the timing of this study, which coincided with the onset of the global pandemic
and the end of the academic year, we were not able to run more workshops to test whether more
workshops would have continued producing data different from earlier sessions. Future research
could investigate optimal EMA sampling strategies (number and composition of groups) for maxi-
mizing the likelihood that important contextual factors and competing causes are surfaced for
evaluation.

It is possible that our estimates of “strength of influence” do not represent the true magnitudes of
influence on MW outcomes. For example, the theme, “University 2020 strategic plan for diversity”
was identified by only one faculty member (i.e., identified in a single event-note) who explained that
diversity was a key institutional goal for 2020, as established 10 years earlier. Although this event
was scored as high impact on work environment, its strength of influence score (-3) demonstrates
that this was a minority opinion among workshop participants, even though the plan was an
institution-wide effort. Our data do not permit us to resolve whether or not the strategic plan was
influencing developments on campus during the MW program. Overall, the EMA provides a quali-
tative assessment of potential contextual forces that could have influenced intervention outcomes, but
the strength of influence should not be equated with effect size measurement. The strength of influ-
ence metric does seem useful, however, for indicating the relative importance of specific events or
conditions in the program environment that could influence or explain observed program outcomes.
This metric may also be useful in future studies for targeting events or themes with extremely high
scores for additional inquiry.

Future research involving the EMA should assess its use in a range of programs and explore how
to integrate the EMA data collection and analysis with other evaluation efforts. Questions remain
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about the optimal timing of EMA data collection in sequence with other program evaluation efforts,
and how to interpret EMA results in concert with other evaluation data.

There are a number of practical considerations when choosing the EMA method. Evaluators using
the EMA should have skills in qualitative research methods, knowledge of the program setting and
intended beneficiaries, and access to the program implementers throughout all phases of the data col-
lection and analysis. Establishing collaborative contacts internal to the organization is especially
important if evaluators are external to the program setting. Last, the workshops are perceived as a
positive experience by respondents as they are able to share experiences about their work experiences
with each other.

Conclusion

The EMA method provides a concrete, novel protocol to assess the contextual factors that influence a
program or intervention’s mechanisms and outcomes. It uses an exploratory approach, centered on par-
ticipants’ own experiences in the program setting. The case demonstration documents the first appli-
cation of the EMA method for evaluating an institutional-level change effort. At the same time, the
method remains flexible enough to be used for many different programs or intervention types and
levels. Evidence from this and prior studies show that the EMA method can help address a weakness
in theory-based evaluation studies—that is, a lack of data collection protocols for assessing competing
causes and contextual influencers. Given the resource challenges of complex program evaluations,
evaluators might hesitate to spend limited resources to assess competing causes for observed
program effects. However, overlooking this kind of assessment runs the risk of making inappropriate
claims of program attribution and possibly drawing faulty conclusions. The EMA method is valuable
for uncovering potential alternative explanations for any apparent program results, whether very strong
or even null effects. In this way, the EMA method can help evaluators generate a more complete set of
evidence to answer questions about attribution during program impact evaluation studies.
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