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Abstract

College and Career Readiness (CCR) is an educational model that determines the skills, behaviors, and
knowledge that high school students require in order to be successful in higher education or jobs. In
Colombia there are few studies related to university preparation, therefore, this article aims to present
the conceptual model, recent research in the field, and topics for a research agenda that incorporates
data from samples of Colombian students.
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Introduction

Preparation for university is an important educational
justice issue for the development of Latin American
countries. Only with a quality education, which allows
the articulation and continuity between educational
levels, can the human resource be prepared to face
the challenges of production and technological
advancement of the 4th industrial revolution (4i).

Colombia is an interesting Latin American case to
review on the issue of educational justice and on the
preparation for university in particular. In 2012 it was
estimated that in Colombia 39% of high school
students did not enroll in post-secondary educational
institutions and 45.5% of students who managed to
make the transition to higher education did not
persist until they obtained their post-secondary
degree (OECD, 2013), that is, they were not
sufficiently prepared for university. In 2013, a total of
2,109,224 students enrolled in university and
2,575,332 students who were expected to enroll did
not (SNIES, 2013). Previous research has determined
that this disengagement is related to problems with
academic factors, for example, the results obtained in
the standardized test at the end of high school
"SABER 11" that indicate that students do not have
the knowledge and skills necessary for higher
education (Ministry of National Education, 2013).

In Colombia, university desertion reaches 14.39% per
year or 129,000 students (Spadies, 2013). The field of
university education in which most students drop out
is engineering, because one out of two students does
not graduate and one out of five resigns in the first
semester or changes to a different undergraduate
program. Students who enroll in engineering
programs at public universities have a high probability
of dropping out in the first semester (22%) and in the
last semester (55%) compared to students in other
undergraduate programs (Ministry of National
Education, 2010). At the national level, the fields with
the highest dropout rates are Agronomy, Veterinary
and related fields (24.52%), Engineering (23.48%), and
Mathematics (22.27%).

arly college dropout is related to performance level
on State tests. It has been established that there is a
relationship between the score of the Saber 11 exam
(compulsory test for access to higher education) and
student dropout: thus, in the first cohort of 2013, the
low level of Saber 11 had a dropout rate of 25.12%,
the medium level 18.86% and the high level 13.67%
(Spadies, 2013). A relationship between university
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performance and standardized tests has also been
observed. For example, first-year undergraduates
with low college averages generally score low on the
Saber 11 test (Montes and Lerner, 2011). Likewise,
the percentage of students who enrolled in IES
(Institutions of Higher Education) with high scores on
Saber 11 decreased from 32.8% in 2000 to 21.67% in
2014. The percentage of students with medium
scores remained constant (42%), while low scores
increased from 25% in 2000 to 36% in 2014. In 2013,
57% of students who dropped out of college had
scored in the LOW range, compared to 35% who
dropped out and had scored HIGH on the same exam
(Ministry of National Education, 2013).

The data presented suggests that a large number of
high school students cannot enter or persist until they
graduate from higher education in Colombia. It is
possible, among other factors, that Colombian
students do not enter or are unable to remain in
undergraduate programs because they lack the
necessary skills and knowledge that are pre-requisite
for university studies. Evidence of this is in the results
of  standardized international and internal
evaluations. Thus, in the PISA - International Program
for Student Assessment - Colombian 15-year-old
students obtained 413 in Reading (OECD country
average was 493), 381 in Mathematics (OECD average
was 496) and 402 in Science (OECD average was 501).
Most students scored below level 2 in one or more
areas, which is related to low performance in post-
secondary education (OECD, 2013).

Barrera, Maldonado and Rodriguez (2012) point out
that in addition to low levels of achievement on
international tests-even when compared to nations
similar to Colombia-Colombian students also show
differences in performance within the country on
standardized tests, making differences in knowledge
and skills between students from lower strata and
rural areas and their better-off peers more evident.
On standardized tests at the university level (Saber
Pro), it has been found that students achieve a gain of
only half a standard deviation in general
competencies (problem solving, critical thinking,
interpersonal relations, and informative and
argumentative writing) at the end of post-secondary
education. (Rosefski and Saavedra, 2011).



One of the factors that has been empirically linked to
student success and college achievement is known as
"College and Career Readiness" (CCR, Conley, 2007a,
2007b, 2010,2014). This model is presented in the
following section along with a proposed agenda
derived from this model for research in the
Colombian context.

Preparing for College: A Conceptual
Model of Skills, Knowledge and
Behavior for Access and Persistence in
Higher Education

Readiness for postsecondary education has been
defined in the literature as possessing a range of skills
(cognitive and behavioral) and knowledge (Conley,
2012). Skills include cognitive strategies (critical
thinking, logical reasoning, effective communication,
and analysis), learning techniques, and knowledge
appropriation  (i.e., goal setting, persistence,
motivation, etc.). Knowledge includes discipline
content (e.g., Mathematics, Language Arts, Science)
and information to overcome the transition to
university (i.e., knowing about funding sources, access
and tuition mechanisms, and having personal
expectations).

Conley explains that "a student who is ready for
college is qualified to enter and succeed in courses
that will give him or her credit toward a college
degree or certificate without the need for remedial or
booster courses" (p.2, 2012). "This definition does not
refer to indexes or cut-off scores that use a single
score or in combination with other elements such as
GPA or grade point average to predict success in
college" (p.1, 2012). As shown in Figure 1 (taken from
Conley, 2012), being ready for college implies the
acquisition of cognitive strategies, specific content,
knowledge of the university system, and the
development of learning techniques.

The literature on College Readiness indicates that
attempts have been made to establish a student's
level of readiness by means of different indices such
as grade point average (Strayhorn, 2011), school
ranking (Swail, Redd, & Perna, 2003), grades in
specific school subjects, or standardized scores such
as the SAT (Wiley, Shavelson, & Kurpius, 2014). Other
factors that have been associated with a student's
level of college readiness are academic rigor,
knowledge of the college environment, and beliefs
about academic ability. Some studies have included
variables such as curriculum and school quality (Swalil,
Redd, & Perna, 2003), and compliance with grade
level requirements (Plunk, Tate, Bierut, Grucza, 2014).

According to Conley, college readiness should be
measured by the fact that this is a multidimensional
construct so that educational institutions should
obtain information on the 4 academic and non-
cognitive dimensions expressed in the model to
establish individual student profiles (Conley, 2014).

College Readiness has been associated with outcomes
such as access to college education, retention (first to
second year of college), persistence (graduating from
the post-secondary system and doing so on time), and
success in college (i.e., in terms of the college
average). College Readiness outcomes also include
access to college immediately after the bachelor's
degree, college retention, and graduation (St.Jhon,
Masse, Fisher, Moronski, Lee, 2014; Plunk et al, 2014),
performance in specific classes (i.e., mathematics),
and college average (Conley and French, 2014; Wiley,
Shavelson, and Kurpius, 2014; Olaya, Trejos, and Soto,
2009), as well as first semester college average
(Strayhorn, 2011).

In Colombia there are no definitions or measures
related to the concept of College Readiness, although
there are studies that have attempted to develop
predictive models of the performance of samples of
Colombian students at the post-secondary level. For
example, Olaya, Mosquera and Artamanova (2009)
used school academic data (Literal Reading Level and
Abstract Thinking) and the results of the SABER 11
standardized test of first-year students from the
University of Pereira to establish who would pass the
Mathematics 1 class before taking it at the University.
Studies in Colombia have also included the prediction
of school readiness results such as the loss of one or
more subjects at the university level, the university
average and being withdrawn from the university
(Merberke, 2005), and the performance in specific
classes in university programs (i.e., Mathematics 1
and 2 classes in Engineering courses, Olaya, Trejos
and Soto, 2004).



Figure 1. Dimensions of the "College Readiness" construct (Conley: 1, 2014)
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The Colombian education system can integrate the
College Readiness model, and some initial actions
have already been taken but can be improved and
directed towards this purpose. For students to be
ready for post-secondary education, there are
national standards to promote that students learn the
necessary content to succeed in university, there is
public aid conditioned to encourage low income
students to enroll in post-secondary institutions, and
finally, the state has implemented a standard test
(SABER 11) to help institutions of higher education in
the decision making process for the admission of
students at the post-secondary level.

However, in Colombia, public school institutions do
not have indicators available during high school that
would allow them to know if a particular student is
ready for university academic work, and therefore
they are not implementing instructional and
assessment practices that would enhance the
student's College Readiness (CCR). Educational
institutions limit college readiness to standardized
testing of 11th graders or to career counseling
interventions, leaving aside aspects such as high
school training of the academic and non-academic
aspects described in the Conley model (2010, 2013).
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In the area of public policy, information systems that
include CCR indicators have also not been established,
nor have issues such as the alignment between the
content learned in school and the necessary
foundations for the post-secondary level been
reviewed.

Cognitive academic

content

strategies and

The literature in the field of CCR shows that
individuals who are most likely to enter and succeed
in postsecondary education are characterized by
possessing cognitive strategies such as critical
thinking, logical reasoning, effective communication,
and analysis; are able to transfer what they know to
solve problems in different contexts; have school
content management; do interpretation, research,
and problem solving; and write and read different
types of texts (Conley, 2003, 2007a, 2010, 2014).
Therefore, it is necessary to establish whether these
skills are being fostered in the Colombian school
system.

The cognitive skills that every high school student
must possess are intentional behaviors that students



must employ in context and that require frequent
practice in an extended number of situations (i.e., in
different curriculum areas) so that students learn
when and where to apply them (Conley, 2010,
2007a). These strategies are essential for students to
succeed in freshman courses in the undergraduate
curriculum (Conley, 2003, 2007b), and are required in
other educational settings that involve the
development of professional and workplace skills
(Conley, 2014). These strategies are: formulating
hypotheses, developing problem-solving strategies,
identifying sources and collecting information,
analyzing information, building products in different
formats, monitoring and confirming the accuracy of
the work developed (Conley, 2003).

In Colombia, the General Education Law (Ley 115 of
1994) indicates that the objectives of secondary
education (the last two grades 10 and 11 of high
school) include, among others, deepening in areas
such as the natural sciences and in areas of vocational
interest to the student, in which the development of
cognitive skills important for college preparation such
as research and communication can be evidenced.

However, these skills are not considered a
prerequisite for college entrance, since they are not
included in the standardized grade 11 test (Saber 11)
that focuses on general skills such as Critical Reading,
English, Citizenship Skills, and Mathematics. Instead,
these areas and skills are assessed only through the
end of higher education on the SABER-PRO test and
are known as specific competencies (Scientific
Thinking, Quantitative Reasoning, and Argumentative
Writing).

This suggests that there are several aspects of
preparation for postsecondary study that the only
state standardized assessment that determines access
to higher education (Saber 11) is not evaluating: a set
of cognitive skills that educational research has found
to be necessary and that students are expected to
develop before they go on to college.

A concrete example of the lack of assessment of
essential aspects of College Readiness is in the
assessment of the Critical Reading competency of the
Knowledge 11 test. This competency is evaluated by
taking into account performances such as

identifying and understanding the local contents that
make up the text, understanding how parts of the text
are articulated to give it global meaning, reflecting on
a text and evaluating its content or the validity of its
arguments (structural aspects). However, at the
university level, teachers expect students to engage in
more extensive informational reading and to demand
critical thinking from the student (i.e., how an
argument is constructed and what details support it),
and to a lesser extent, analysis of the structural
elements of the text (Conley, 2003) that are assessed
with the Saber 11 test.

The items in the Saber 11 test are designed to reflect
the educational standards proposed by the
Colombian Ministry of National Education. An
important question is whether the test-which
represents the criteria for entry to the post-secondary
level-reflects the educational standards and whether
these standards can indicate whether the student is
ready for university or whether they are limited to a
series of contents typical of the secondary level.

In the USA, this research was developed by David
Conley (University of Oregon) who asked university
instructors if school standards are applicable to their
courses (if they are prerequisite, relearned in the
course, introduced in the course, or learned in other
courses) and if they are useful (critical for course
learning or unnecessary for it) in their freshman
classes.

Once the school standards that, in the opinion of
university teachers, serve as preparation for
university were established (Conley, 2003), the extent
to which these educational standards are reflected in
the standardized tests applied at the end of high
school was investigated. The indicators included
evaluated the cognitive complexity of the item
compared to that of the standard (i.e., recall,
comprehension, analysis, use), categorical
concurrence (i.e., average number of items that
evaluate the same standard), range of knowledge
(i.e., determine if the items represent all the
standards), balance of representation (i.e., within a
standard, how many objectives are represented by
the items that evaluate the standard?) (Conley, 2011).

In Colombia, this level of articulation between
training expectations at the secondary and post-
secondary levels has not been established, nor has



the applicability and usefulness of secondary
standards for future academic work in higher
education been evaluated, nor has the level and
extent to which these standards are evaluated with
the items of the SABER 11 test been established (for
example, whether the test emphasizes the knowledge
of some levels or represents the standards of all levels
of secondary education).

In the Conley’s College Readiness (CCR) model (2012),
academic content is that which is fundamental to the
understanding of academic disciplines in the
University and this is acquired through the continuous
application of cognitive strategies. Conley presents
the structure and concepts corresponding to the
academic subjects that every student must know how
to handle in the "Standards for Success" (Conley,
"Standards for Success" 2005, 2014). These standards
contain the knowledge in 6 areas that students must
manage to pass the first year courses in the university
according to the criteria of the university teachers,
therefore they are known as "Standards for Success".

These standards are relevant because many students
have difficulties in the post-secondary system since
expectations are different from those at the high
school level (Conley, 2003b). Thus, many students
have difficulty when college teachers expect them to
interpret and apply learned knowledge (transfer
learning), make evidence-based written reports, read
technical texts rather than narrative text, receive
negative feedback on their work, and have learned
specific content when the school has not prepared
them in the text.

Cognitive strategies and content can be developed in
educational settings through practices such as:
focusing instruction on the core concepts specified in
the college readiness standards (Conley, "Standards
for Success," 2003); aligning courses and expectations
between school and college (i.e, designing school
syllabuses that resemble and are aligned with those
of the university and allow the high school teacher to
better understand the expectations of the university);
comparing courses in the school curriculum in terms
of the educational standards they develop (i.e, to
avoid not addressing or repeating them in
instruction); the development of formative
assessments (i.e., solving complex tasks such as
experiments, debates, simulations, and
argumentative texts), and the use of scaffolding (i.e.,
allowing activities of increasing complexity by
decreasing the support provided to the student)
(Conley, 2010).
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In Colombia these practices that prepare a student to
develop competencies at the post-secondary level
have not been studied, and it is necessary to develop
instruments to make their correct evaluation.

Academic Behaviors

There are other elements related to preparation for
higher education in addition to cognitive strategies
and content learning, which are important for success
at the university level. These elements are academic
behaviors and knowledge for college transition
(Conley, 2007a, 2010, 2011). It has been found that
academic behaviors are as important as academic
factors in explaining variation in grade point average
(about 31% of the variance explained) and that
teaching that increases student motivation results in
higher order cognitive thinking strategies (i.e., meta-
cognitive) and  social-emotional development
(Komarraju, Ramsey and Rinella, 2013).

Academic behaviors include study habits and the
construct that has been termed "Learning
Appropriation" composed of five elements:
commitment (i.e., belonging, attitude toward school,
intrinsic rather than instrumental motivation), self-
control (i.e, goal orientation), self-efficacy (i.e.,
confidence in one's ability), metacognition (i.e.,
critical thinking), and cognitive persistence (i.e.,
awareness that skills are developed and not fixed or
inherited) (Conley and French, 2014).

In the U.S., learning appropriation (student goals,
effort, and meta-cognition) has been strongly
correlated with college grade point average (GPA),
student retention, and performance in specific classes
(Conley and French, 2014).

In the case of Colombian students evaluated by the
OECD (2013), commitment measured as "not being
late for school," "not avoiding class days," or "not
avoiding classes" has been associated with a year's
advantage in mathematics education (or 37 points on
the PISA test). Likewise, attitudes toward school have
been associated with increases in internal motivation
for learning (a correlation of 0.5), and motivation
(measured as openness to solving difficult problems,
perseverance, and taking responsibility for failing in
math) has been associated with high scores obtained
by students previously identified as underachievers
(OECD, 2013).



These elements (engagement, self-control, self-
efficacy, metacognition, and cognitive persistence)
can be assessed by means of standardized
instruments: Lombardi, Seburn, and Conley's "College
and Career Ready School Diagnostic" (2011, cited in
Conley, 2014) and the University of Minnesota's
"Student Engagement Instrument" (2006, cited in
Conley, 2014). These elements have become useful
indicators for finding students with potential but who
are not perceived when decision-making is based
exclusively on standardized tests (Ramsey, 2008).

The intent of teaching to develop academic behaviors
is for students to self-regulate, assess themselves,
and direct their own thinking (Conley, 2007a). School
practices that support the development of academic
behaviors include developing time management skills
from elementary school, improving study habits (i.e.,
distinguishing material that cannot be understood
without help, working with others in study groups,
learning to study effectively for tests, setting realistic
goals), teaching persistence through the solution of
complex tasks, promoting awareness of one's
academic strengths and weaknesses, and emphasizing
achievement rather than aptitude (Conley, 2010;
Duckworth & Quinn, 2009).

In Colombia, the evaluation of student learning does
not include measures of academic behavior which
should be implemented because they have a strong
metacognitive component that can reflect important
aspects such as executive brain functions (Conley,
2013)

Knowledge of the
context

post-secondary

Conley (2011), emphasizes that students who
consider themselves prepared for university have
knowledge of the post-secondary context which
moderates the aspirations and therefore the life
project that the student chooses. When a student
does not have knowledge of the higher education
context, since this is of privileged access in some
educational systems (i.e., for high economic strata),
he or she cannot develop expectations, thus losing
the opportunity to find options that are convenient
for him or her within the educational system (Conley,
2007b).

For example, in Colombia one of the most common
ways to access higher education is by entering
technical and technological education (two years),
and then moving on to vocational training (5 years).
However, research in other foreign educational
contexts indicates that this route does not guarantee
much, since students who do not have the academic
resources- i.e., knowledge measured by standardized
tests at the end of high school - enrolled in 2-year
programs have a low probability of securing a 4 or 5-
year university degree. Unlike students of the same
academic level whose chances improve by entering
directly into 4-year programs. In other words,
students do not have enough information about their
academic environment to allow them to achieve their
aspirations regardless of their results on standardized
tests.

It is necessary for public educational institutions to
establish which training routes their students can
follow. Research has established that schools are
fundamental in shaping students' professional
interests. This information should be provided before
the student's grade, especially in the case of students
who are the first generation in their families to go to
college (Conley, 2014).

Plan for research on
Readiness" in Colombia

"College

Some suggested topics for a research agenda on
College Readiness in Colombia are presented below:

Topic 1. Four of the most important universities in
Colombia (listed in the international index of best
universities or Shanghai index) have a different
concept about the skills required by the student or
the level of preparation for higher education. This is
evident in the measures they use to select freshmen:

One of these institutions has its own admission
test that evaluates Mathematics, Science, Social
Studies, Text Analysis and Image Analysis on a
scale of 0 to 100 points (120 questions). The total
standardized ability is obtained from the skills in
the five components and a standardization on
that total score with a mean of 500 and a
deviation of 100.



o Another of these IES performs 2 tests (Logical
Reasoning and Reading Competence). The
applicants must present both tests and each one
has a value of 50% for any program of their
interest. The minimum score to be admitted to a
program is 53 out of 100 (53/100)

o Another of these universities makes exclusive use
of the Icfes Saber 11 test, but allows the selection
to vary by university program. First, a ranking is
made from lowest to highest grade in each of the
areas in which the academic program (e.g., Civil
Engineering) has assigned specific weights in the
Icfes test. The position of the applicant will depend
on the specific weights assigned by the program.
These weights will also be applied to the Specific
Entrance Examinations (programs of Bachelor of
Visual Arts, Bachelor of Dramatic Arts, Bachelor of
Music, Music that can give up to 100% weight to
the corresponding specific test)

o The last of these universities establishes an overall
score based on the main areas of the Icfes Saber1l
exam (common core) which is constructed using
mathematical formulas. These formulas take into
account all the results of the common core areas.
The highest scores of all participants are those
entering the university. The University also accepts
tests such as the SAT with a minimum score of
1650/2400 or the American College Testing, ACT,
with 25 points, for students who graduate from
high school abroad or international baccalaureate.

In this context, the question arises as to which of the
selection models of these universities allows the
identification of the student's readiness for higher
education, or whether the construction of a new
model is required (i.e., especially for public
universities), which may contribute to a lower
dropout rate at the program and institution level and
to guide the enhancement of basic knowledge for
success in the university.

Topic 2. Another area of interest is the use of the
Saber 11 test and the level of preparation for
university of the students, which is related to the
predictive validity of this test: Does the Saber 11 test
predicts enrollment in a specific program, for
example, predicts entry into STEM (science,
technology, engineering and mathematics) careers?
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Does it predict academic success in these programs
(i.e., does it predict the college GPA or the GPA in
specific courses: Math |, Calculus 1)? and does it
predict persistence (in terms of continuation of
studies in the second year and until graduation)?

Including the results of Saber 11, what is an
appropriate rate of college readiness for students
entering post-secondary educational institutions
(public? private?)? For example, a statistical model
could predict such things as the college average or the
expected average in certain college subjects from a
combination of variables such as high school course
grades, college readiness level (i.e., measured with
instruments such as the Checklist for College
Readiness (Conley, 2005), and the College Career
Ready School Diagnostic (Conley, 2010), and college
admissions test scores.

The evaluation of non-cognitive aspects of learning is
also an area to be studied with samples of Colombian
students. In public school contexts, instruments have
been constructed to evaluate learning skills and
aspects related to the appropriation of learning (an
example is the CCRSD instrument from Conley, 2014).
This last factor has been recognized as a relevant
predictor of performance at the post-secondary level
(Conley & French, 2014), but there are no instruments
in the Colombian environment that allow for
determining behaviors such as goal setting,
persistence, self-control, motivation, seeking help,
and monitoring progress in academic activity.

Topic 4. In David Conley's terms, in order to be
prepared for higher or post-secondary education, the
student must receive a curriculum that coordinates
the expectations of the higher education system, an
evaluation system embedded in the curriculum that
focuses on formative rather than summative
evaluation, and instruction that allows the student to
develop habits, thinking and study strategies, and not
just acquire content. Therefore, other areas of
interest for research on university preparation in
Colombia include:

e School practices. Public education systems
can make their students ready for
postsecondary education by implementing
school-based practices that are effective and
do not involve additional costs (EPIC, 2009;
Schmoker, 2011; Conley, 2013).



In this context, it would be valuable to know the
practices of Colombian educational institutions
that promote preparation for university (in the 4
dimensions of Conley's model) and how these
relate to certain outcomes such as access and
academic success in university.

Curriculum standards: In countries such as the
United States, the "Common Core State
Standards" specify the concepts and skills needed
to succeed in today's world (Common Core State
Standards Initiative, 2010). The idea is to create
fewer standards that are more demanding, so as
to ensure that more students will be ready for
college by the end of high school. In Colombia
there is a need to develop studies that identify if
the national curricular standards in areas such as
Mathematics, Language and Science are useful for
post-secondary education. That is to say, it has
not been reviewed if the contents learned in high
school are adequate and sufficient for students to
access and succeed in university.

Educational Assessment: College Readiness skills
require new and varied forms of assessment
based on observed student performance in the
classroom. Standardized assessments such as
SABER 11 may not be sufficient for this. Conley
and Darling-Harmmond (2013) indicate that the
North American States must develop a system of
evaluation that can capture the following aspects:
the definition that each state intends to raise
about preparation for university, consider a
continuum of evaluations, generate an evaluation
that provides a profile of the student's abilities
and achievements, connect these evaluations to
the curriculum, instruction and teacher
professional development, create a system of
quality education that promotes the types of
learning and practices required to reach a level of
CCR.

All of the above means that coordination
between curriculum and assessment is required,
that the assessment must be authentic or
relevant to inform the teacher and student of the
achievement of objectives, and that it must
stimulate the development of higher level
cognitive processes (i.e., development of critical
thinking).

e - The perceptions of university teachers and
school administrators about the academic and
non-academic skills or components of student
learning are also relevant to research on the
readiness of Colombian students. With these
teachers it is also relevant to investigate the
applicability, importance and use of educational
standards in different grades and areas, to
establish agreements on expectations at both
levels.

Conclusion

Although Colombia has made progress in improving the
coverage and quality of education, there are still gaps that
require attention, for example, the need to improve
students' knowledge, skills, and behaviors so that they are
prepared for the post-secondary level. A basic conceptual
model for College Readiness is that designed by Conley
(2010, 2013). From this model, reflection and development
of actions can be generated at the national and regional
level in aspects such as assessment, curriculum and
instruction at all educational levels.
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