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Abstract

The text is a proposal to apply learning trajectories (also known as progression lines) in edu-
cational evaluation. The author embeds learning trajectories in the evolution of the theory of
evaluation, showing them as an attempt to combine elements from the post-positivist and phe-
nomenological approaches (in particular, constructivist and transformational evaluation). The
learning trajectories are also part of the shift towards micro-evaluation, which follows attempts
to move evaluation practices beyond the circle of professional evaluators. The rest of the text
presents a review of the literature on the learning trajectories, including areas of application
and effectiveness research. In the last section, the author proposes a simple model adapting the
learning trajectories to the conceptualization of evaluation.
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Abstrakt

Zastosowanie linii rozwoju w mikroewaluacjach

Tekst jest propozycja zastosowania rozwigzania znanego w polskiej literaturze pod nazwa ,,li-
nie rozwoju” (ang. progression lines, learning trajectories) w ewaluacji edukacyjnej. Autor
umiejscawia linie rozwoju na tle ewolucji teorii ewaluacji jako probe potaczenia elementow
pochodzacych z nurtu postpozytywistycznego i nurtdéw fenomenologicznych, w szczegdlno-
$ci ewaluacji konstruktywistycznej i transformatywnej. Linie rozwoju wpisujg si¢ ponadto
w zwrot w stron¢ mikroewaluacji, zwiazany z przenoszeniem praktyk ewaluacyjnych poza krag
zawodowych ewaluatorow. W dalszej czgsci tekstu zostaje przedstawiony przeglad literatury
dotyczacej linii rozwoju z uwzglednieniem obszarow zastosowania i badan nad efektywnoscia.
W ostatniej sekcji autor proponuje prosty model, dostosowujacy linie rozwoju do pojeciowosci
ewaluacji.

Slowa kluczowe: ewaluacja, autoewaluacja, linie rozwoju
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Introduction

This paper is intended to propose a practical evaluation solution combining the
latest trends in formative assessment and the need for an agile evaluation. The
learning trajectories are widely discussed in the literature, applied in assessment,
included in the curricula, and tested for impact and validity but are not used in
evaluation. In the first section of the text, I would like to embed learning trajec-
tories in the evolution of the evaluation theory and the recent shift toward small-
scale evaluation. Then, I will describe the concept of learning trajectories and
review the relevant literature. In the last section, the simple model of the use of
learning trajectories in evaluation is proposed. I hope that this solution will be
useful not only to professional evaluators but also to teachers and educators.

I decided to use the term “learning trajectories™ as it was originally used by
Martin M. Simon [1995]. It should be noted that the term learning progression is
used interchangeably.

A short glimpse into the history of evaluation

The origins of educational evaluation can be traced back to the 18th century
when Cambridge chemist William Farish introduced a quantitative grading sys-
tem. Different grading systems, subsequently developed in many countries, al-
lowed the measurement of student progress and evaluation of the quality of
teaching [Hogan, 2007]. However, it was Joseph Rice, who, since 1887, con-
ducted the first educational program evaluation on an impressive sample of 38
thousand students [Guba, Lincoln, 1989; Rice, 1897]. Rice’s research was fo-
cused on grammar learning. He aimed to improve the learning process by add-
ing advanced programs to the curriculum and enhancing teachers’ competen-
cies [Hildreth, 1979; Rice, 1897]. Rice’s work marks the beginning of the era
of qualitative measurement in evaluation. At the beginning of the 20th century,
thousands of psychometric tools for measuring students’ competencies were de-
veloped [Hildreth, 1979], but the theory’s development did not follow measure-
ment. The time for the theory came in the 1940s. Lance Hogan [2007: 5] named
this period the “Tylerian Age”. Ralph Tyler’s work brought evaluation to the next
level by providing a new epistemological perspective by using evaluation crite-
ria. It allowed for the further development of specific methodologies. His orienta-
tion was positivist, but his understanding of evaluation went beyond test-oriented
measurement [Madaus, 2004]. The next milestone has come in 1960s, when Rob-
ert Stake [1967] acknowledged the role of valuing in evaluation, contrary to the
widespread idea of value-free science. His famous statement naming description
and judgement as basic activities in evaluation shaped the unique epistemologi-
cal perspective of evaluation.

Since the late 1960s and 1970s, evaluation has started to develop into different
epistemological orientations and methodologies. New subsets of qualitative meth-
odologies were introduced as alternatives to psychometrics and experimental
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designs [Britan, 1978; Wilson, 1977; Wilson and others, 1974]. The main critique
of the positivist, quantitative-oriented evaluation was its inability to cover all
the aspects of the evaluated projects, as well as the contexts [Koppelman, 1979].
Apart from the methodology, the 1970s qualitative turn revealed some other is-
sues that can be seen as a presage of upcoming new theoretical perspectives, par-
ticularly constructivism and transformative approach.

The constructivist approach, which emerged from phenomenologically orient-
ed sociology in the late 1960s, stressed how social actors define reality [cf. Beck-
er, 2009]. There was also a clear influence of the hermeneutic philosophy, with its
emphasis on the relativeness of meanings. Two basic constructivist assumptions:
people are building their understanding of reality, and those understandings do
not necessarily overlap, meet one of the basic observations in evaluation: any pro-
gram can be seen by different stakeholders from different, sometimes opposed
perspectives. Evaluanduum is a space of different subcultures, roles and politics.
The program’s success largely depends on understanding the unique perspectives
of the key stakeholders, therefore it is an evaluator’s responsibility to trace the so-
cial world complexity through the lenses of social actors [Schwandt, 2000]. Com-
ing back to Stake’s emphasis on valuing judgments, the evaluation process is by
default embedded in evaluators’ set of values; there is still a question of how to
catch the complexity of values shared by stakeholders and how to involve them
in the evaluation process.

A second question, raised by the constructivists, is put on the banners of
a wide and internally differentiated transformative approach [Mertens, 2015].
How can we give a voice to the stakeholders, particularly the unprivileged ones?
Can the evaluation be an empowerment tool for the subalterns? Depending on the
theoretical origins: neo-Marxist, feminist, postcolonial studies, etc., the exact fo-
cus may be different, but emancipatory potential is clear. The transformative ap-
proach brought new ethical dilemmas into the stake but also raised the awareness
of evaluators of silenced voices and subtle power relationships within the evalu-
anduum [Fetterman, 1996].

The intention of this short review was not to provide a comprehensive picture
of the history of evaluation but to show the key intellectual trends that are the
basis for the model presented in a subsequent part of this paper. The trajectory —
positivism, phenomenology, constructivism, and transformative approach — does
not cover all the theoretical trends in evaluation. In fact, it is not even a trajecto-
ry. While the shift from a positivist to a phenomenological approach can be seen
as a linear change (with a strong position of post-positivism held up to today), the
development of the evaluation theory is multilinear and homogeneous [Mizer-
ek, 2017]. As a Reader probably noticed, I avoid the use of the term “paradigm”
[cf. Martens, Dams-O’Connor, Beck, 2006] to describe the distinctive theoretical
approaches, as they do not meet the philosophy of science understanding of the
term [Kaiser, 2020; Kuhn, 2001]. Since the 1960s, most of the theoretical branch-
es in the evaluation have been developed simultaneously, and theorists have been
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arguing but also drawing from others. We definitely cannot talk about a sub-
sequent change of paradigms or completely distinctive approaches. All “para-
digms” in evaluation share a lot while maintaining some distinctive differences
and focuses. Thus, learning trajectories, combining positivist-like design with
a constructivist approach to the learning goals and criteria, and transformative
openness for the learners’ are not so theoretically doubtful proposal as it may ap-
pear at the first glance.

Towards small-scale evaluations

Since the Rice times, educational evaluation was used as a tool for tracing the in-
tervention and quality improvement. Evaluators were mostly academics and pro-
fessional researchers, with little, if any, space left for teachers. Evaluation proj-
ects typically covered units far more bigger than a classroom. There are, however,
reasonable arguments towards the wide use of evaluation by teachers and edu-
cators on the small unit level. The first argument comes from the policy level.
Implementing self-evaluation in different educational systems was one of the in-
stances of decentralization of education systems in many countries. Schools were
given more autonomy and responsibility for the quality of education, along with
more pressure on accountability. Evaluation and external exams are two basic
tools to meet this requirement [Chapman et al., 1996; Varkas, 2022]. The second
argument is about the impact of evaluation. There is a bunch of evidence on the
impact of external evaluation (namely the school inspection) on schools. System-
atic reviews have shown that it changes the way schools operate and influences
teachers’ practices, but its impact on the learning outcomes is limited [Klerks,
2013; Nelson, Ehren, 2014]. Although research on the impact of self-evaluation
is limited, some evidence is available. The literature review by Nelson and co-
authors [2015] shows a positive impact on the students’ experiences of learn-
ing and educational outcomes. Self-evaluation makes teachers more aware of the
learning conditions, which influences the overall quality of teaching. Teachers
also learn new diagnostic tools [Nelson, Ehren, Godfrey, 2015]. If conducted in
teams, self-evaluation increases communication and cooperation between teach-
ers [Kolodziejczyk, Kotodziejczyk, 2015]. Of course, evaluation effectiveness is
only one side of the coin. There must be a need for improvement in schools [Mac-
Beath, McGlynn, 2005: 17]. Finally, there is also the third, practical argument.
Complex evaluation projects are costly and time-consuming. They require high
research and analytical skills, and specific resources. Therefore, it is naive to ex-
pect schools to conduct complex evaluation and growing literature shows how to
evaluate on a small-scale [Airasian, Gullickson, 1997; MacBeath, 1999; Robson,
2000]. Small-scale evaluations are typically local, involve single evaluator, and
are run within limited time and on limited resources [Robson, 2000]. The model
proposed in subsequent sections of this paper fits the small-scale approach.
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Learning trajectories

Learning trajectories, also referred to as progression lines [Confrey, Maloney,
Nguyen, 2014; Daro, Mosher, Corcoran, 2011], are typically defined as empirical-
ly testable hypotheses about learning progress [Corcoran, Mosher, Rogat, 2009].
More specifically, the learning progress is understood as stepwise progress from
the basic ideas (lower-anchor) to scientifically based explanations (upper-anchor)
[Furtak, 2018]. Trajectories are built upon “big ideas” — central conceptual struc-
tures that integrate elements of the curriculum. A good example of such a central
concept is natural selection in evolution, which coins together many otherwise
unrelated elements, providing a general explanatory framework [Catley, Lehrer,
Reiser, 2005]. “Big ideas” are not necessarily very wide domains (like, for ex-
ample, science or mathematics), as learning trajectories are more practical when
developed within more narrow and specific domains [Shepard, 2018].

The term was proposed by Martin M. Simon [1995] as a hypothetical learn-
ing trajectory. Giving a rationale embedded from a constructivist perspective, he
described hypothetical learning trajectory as the teacher’s prediction of the stu-
dent’s learning path. The trajectory assumes regularity and processualness of
learning, and its course is anticipated (namely hypothesized) based on the teach-
er’s experience and knowledge. While being a construct, a hypothetical learning
trajectory provides a rationale for the teacher’s action in the classroom. It consists
of three elements:

1. The learning goal that describes a targeted developmental level;

2. Developmental progression — increasing stages leading to the learning goa

3. Instructional activities covering tasks and strategies targeted at developing
each level [Baroody et al., 2021; Simon, 1995].

The whole trajectory is subject to change as the components and teacher’s knowl-
edge evolve [Simon, 1995]. As Simon himself metaphorically described it:

Consider that you have decided to sail around the world in order to visit places that
you have never seen. One does not do it randomly (e.g. go to France, then Hawaii,
then England), but neither is there one set itinerary to follow. Rather, you acquire as
much knowledge relevant to planning your journey as possible. You then make a plan.
You may initially plan the whole trip or only part of it. You set out sailing according
to your plan. However, you must constantly adjust because of the conditions that you
encounter. You continue to acquire knowledge about sailing, about the current condi-
tions, and about the areas that you wish to visit. You change your plans with respect
to the order of your destinations. You modify the length and nature of your visits as
a result of interaction with people along the way. You add destinations that prior to
your trip were unknown to you. The path that you travel is your “trajectory”. The
path that you anticipate at any point in time is your “hypothetical trajectory” [Simon,
1995: 136-137].

In fact, Simon’s hypothetical learning trajectory owes a lot to cognitively
guided instructions. The research within that approach, conducted in the early
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1990s attempted to understand how teachers can support students in moving
along the mathematical processes they learned. One of the results was the im-
portant role of evidence-based pathways in guiding instruction and supporting
teachers [Furtak, 2018]. In the early 2000s, researchers started to document sub-
sequent stages of the observed students’ learning process [Catlet et al., 2005].
Soon, the learning trajectories started to be used to track students’ progress in
different subjects, from biology [Duncan, Rogat, Yarden, 2009; Elmesky, 2013;
Waulandari et al., 2019], chemistry [Cooper, Klymkowsky, 2013; Cooper, 2013],
geography [Huynh, Solem, Bednarz, 2015; Lane, Bourke, 2019], though languag-
es [Bennett, Deane, Rijn van, 2016; Greaney, Tunmer, 2010], sciences [Chen et
al., 2014; Lacy et al., 2014) up to the math [Briggs, Peck, 2015; Clements et al.,
2011, 2017, 2020], which is apparently the best developed. Apart from typical
school subjects, we can find learning trajectories used in transversal skills mea-
surement [Biatek, Swat-Pawlicka, 2022; Rich et al., 2019]. Learning trajectories
are applied in national curriculums and validated assessment designs [Calling-
ham, Watson, Oates, 2021; Confrey, Maloney, Corley, 2014; Furtak, 2018]. The
linear structure makes learning trajectories a convenient progress measurement
tool [Duncan, Hmelo-Silver, 2009].

While well-developed in children’s education, particularly in mathematics
teaching, the literature on the use of learning trajectories in adult education is
limited. Most publications come from research on college and university-level
students learning [Reed, Wolfson, 2021; Testa et al., 2019], as well as from stud-
ies of teachers’ professional development [Bargagliotti, 2020].

The growing literature shows a positive impact of the use of learning trajec-
tories on the learning processes, but the evidence is limited. The most reliable,
RCT-based evidence comes from samples of young children. Practically all stud-
ies were conducted in the USA and were oriented toward mathematic learning.
An experimental study by John Fantuzzo and co-authors [Fantuzzo, Gadsden,
McDermott, 2011] on a sample of 1415 young children (between 3—6 years old)
revealed growth in learning trajectories group in mathematics and listening skills
when controlled for demographics, special needs and language status. Another
randomized trial study on preschoolers by Douglas Clements and Julie Sarama
[2008] used a three-group design on a random sample of 35 teachers and 276
children, dividing children into intervention, comparison (other curriculum), and
control groups. The results show significant positive changes in the classroom
environment and teaching practices, as well as large effects on mathematical
achievements. A randomized study of 2027 students aged 4-6 from low-income
households revealed a higher level of performance in math in the intervention
group, and no significant impact on letter and word identification, but differenc-
es between groups were fading over time [Clements et al., 2011]. A small-scale
(n=16) RCT by Arthur Baroody and co-authors on 3—4-year-olds [Baroody et al.,
2021] showed a small significant effect in the intervention group and some im-
plications for the instructional ordering. The results of another two randomized
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trials performed by Douglas Clements [Clements et al., 2019, 2021] have proven
the role of subsequent steps in learning through the trajectory. The only non-US-
based study in this review is a small-scale (n=47) RCT on 4- to 5-year-olds in
Turkey [Ceylan, Aslan, 2024] that showed significant improvement in preschool-
ers’ mathematic skills.

The only randomized trial using a sample other than preschoolers I was able
to identify was Dana Christensen and Doug Lombardi [2023] study on biologi-
cal evolution learning and computational thinking. The results from a sample of
2843 high school students show medium to large effects on students’ knowledge.

As we can see, learning trajectories have become one of the modern trends
in formative assessment, namely “one of the most important assessment design
ideas to be introduced in the past decade” [Shepard, Daro, Stancavage, 2013].
The applications are spread in many countries and different subjects, and a high
level of validity has been proven [Baroody et al., 2021; Chen et al., 2017; Chen
et al., 2016; Gao et al., 2023; Herrmann-Abell, DeBoer, 2018]; however, some
serious drawbacks should be noted. The first one is limited evidence on its im-
pact apart from preschoolers learning mathematics. Designing a reliable learn-
ing progression requires substantial knowledge of the subject, especially of the
research base [Gotwals, 2012], and the possibility of its validation by individual
teachers is limited. We can also note that the core idea of “trajectory” assumes
linear progression in learning. As it was shown by Amelia Gotwals and Nancy
Butler Songer [2010], there is a challenge of a “messy middle”. Progress between
the trajectory’s lowest and highest ends does not have to be linear. Gotwals indi-
cated more challenges: a low transferability of learning trajectories between the
subjects and stakeholders, potentially confusing differences between highly spe-
cific, “zoomed-in” trajectories and more general, “zoomed-out” ones, and diffi-
culties in delivering a learning trajectory as a ready-to-use product for the teach-
ers [Gotwals, 2012].

The use of learning trajectories in evaluation

As the Reader may have noted, the concept of learning trajectories is an evalua-
tive concept. Learning trajectories allow students to trace their progress, simul-
taneously giving the teacher feedback about the quality of teaching and learning.
By defining the milestones, the evaluation-like criteria are provided, and there
is a logic in the longitudinal design similar to designs used in impact evalua-
tion [Bamberger, Rygh, Mabry, 2006]. However, there are practically no appli-
cations in evaluation. One example of use I was able to identify was a two-year
evaluation of a pilotage program in Poland [Walczak, Wasowska, 2022]. Learn-
ing trajectories (here: progression lines) were designed to measure the impact of
intervention focused on improving the pro-innovative skills in primary students,
along with multi-sited anthropological evaluation.
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Apart from big evaluation projects, learning trajectories can be a useful tool
in small evaluations [Robson, 2000], including adults’ learning, in particular
self-evaluation used by teachers and educators to get feedback on their work.
Applying learning trajectories logic into self-evaluation or small-scale external
evaluation should increase the quality of learning by providing a more informed
structure and giving learners better feedback on their achievements. I would like
to propose a four-step procedure:

1. Defining learning goals.

2. Mapping the milestones.

3. Measurement of progress.

4. Reflection.

In the teaching practice, the development of the learning trajectory starts with
defining the teaching objectives. Knowing the objectives, necessary skills and
competencies can be defined. The goals must be challenging but achievable with-
in the scheduled time and with available resources. Albeit learning trajectory
theorists proposed to focus on the “big ideas”, I found this concept too imprecise
in my evaluation practice. The idea reflected in the learning goal must be “big”
enough to allow for mapping subsequent steps in the learning, but the evaluation
structure proposed here will work not only for the key ideas within the discipline.
Consider a simple example of teaching about bicycle service. At first glance, the
ability to change a tube may work as a learning goal. It consists of subsequent
activities: removing a tyre and broken tube, inserting a new tube, securing the
valve, putting the tyre back, and pumping up the tube. However, the bicyclist
must be able to do all the elements to get their bicycle back on the track. Being
able to insert a new tube without any pumping skills (ok, I can see the limits of
this example) makes the goal unachieved. We cannot see a gradual development
of the competencies here. The order of the elements is based on a temporal trajec-
tory, not a competency trajectory. Let’s try to widen the learning goal and name
it as self-serve of the bicycle. By the self-serve, [ understand being capable of per-
forming all the services necessary to ride the whole season. It covers situational
skills (e.g. ability to change a broken tube), maintenance skills (e.g. chain lubri-
cation), and regulation skills (e.g. derailleur adjustment or wheel centring). I be-
lieve that even with this imperfect example, the Reader can see a trajectory. Some
skills are of a basic level and necessary when an emergency (broken tube) oc-
curs, while others (derailleur adjustment) can increase the comfort of riding when
there is no bicycle workshop around. Since each element consists of easily defin-
able activities, a time framework and necessary resources can be scheduled. My
biking experience says it is a challenging goal but (to some extent) achievable.

The evolution of evaluation, discussed in the first part of this paper, shows
the role of stakeholders’ involvement. Evaluation has empowerment potential
and can provide the space for stakeholders who are not usually heard. This ap-
proach requires, however, an openness to hear different voices. Discussing a bi-
cycle self-serve as a learning goal may be oversimplified. But even here, we can
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expect differences between the learners that may influence the goal’s achievabil-
ity. Discussing and deciding on the real learning goals will be more demanding.
Apart from the differences (educational, gender, ethnic, social class, age etc.) the
shared understanding of the goal must be achieved by opening the discussion
about goals with the learners.

The learning trajectories should be based on empirically tested evidence, but
measurement experts advise a “horizontal coherence” by building the learning
trajectory bottom-up with a focus on local jurisdiction or curricula to ensure co-
herence in curriculum, instruction, assessment and teachers’ training [Shepard,
2018]. In many cases, the teacher or educator’s experience and knowledge may
be enough to project the trajectory. It is easy to design the trajectory for the bi-
cycle self-serve based on the casual biking experience, situating situational skills
(changing the tube) on the lower anchor through maintenance (lubricating the
chain) up to the upper anchor regulation skills (derailleur adjustment). Adding
specific skills requiring more advanced tools (centring the wheel) can open the
upper anchor, which helps in projecting future development [Bialek, Swat-Pawl-
icka, 2022]. In education, milestones must be defined according to the knowledge
about skill development. Inviting learners to the design process will ensure em-
powerment (and motivation). From the evaluation point of view, this is a defin-
ing stage for criteria. What makes learning trajectories valuable is an emphasis
on the linear process of achieving the goals, instead of dichotomic, “achieved” vs
“not achieved” distinction.

The data collection process can involve all solutions from the evaluation tool-
box, but the minimalistic design of small evaluation affords the simplest solu-
tions. By the definition, evaluation with the learning trajectories uses a longitu-
dinal design. Measurements can be performed with competence tests or learners’
self-evaluations of their skills, but tools typical for the teachers’ toolbox may also
be useful. One of the most obvious solutions is the observation of learners’ ac-
tivities and performance during the learning process. An analysis of the products
created during the learning process can bring data on the learners’ progress. The
minimalism of small evaluation does not stop an evaluator from using triangu-
lated methods and data sources.

Finally, the results of the evaluation, apart from providing the teacher or edu-
cator with feedback information, should be discussed with the learners. It would
allow the learners to know their positions on the learning trajectories and help
close the learning process. Coming back to the bicycle workshop: the self-depen-
dent bicyclist should be aware of their own competencies and challenges they
may attempt to overcome on the track.

Conclusion

In the presented papers, I tried to argue for the use of learning trajectories in eval-
uation by showing their coherence with the current state of the art in evaluation
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theory and the shift towards small-scale evaluation. Learning trajectories are rec-
ognized as one of the most important designs in the formative assessment and
allow for significant increments in the learning process efficiency, being a good
symbol of change in assessment since Farish. Adaptation to the evaluation as
a kind of meso-structure is straightforward and can bring a more nuanced ap-
proach to the evaluation criteria. However, learning trajectories are proven to ef-
fectively support teaching and learning. I hope that they may become a part not
only of the evaluators but also of the teaching providers’ toolbox.
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