Perception – Integration

	Task Name
	Description
	Cognitive Construct Validity
	Neural Construct Validity
	Reliability
	Psychometric Characteristics
	Animal Model
	Stage of Research

	Coherent Motion Detection Task


	Coherent motion detection task measures perceptual ability to integrate spatially distributed motion signals. The task itself is simple - which direction , say leftward or rightward, a majority of dots in the stimulus move.

(Newsome & Pare, 1988)
(Stuve et al., 1997)
(Chen et al., 2003)
MANUSCRIPTS ON THE WEBSITE:

Chen, Y., Levy, D. L., Sheremata, S., & Holzman, P. S. (2004). Compromised late-stage motion processing in schizophrenia. Biol Psychiatry, 55(8), 834-841.

Donner, T. H., Siegel, M., Oostenveld, R., Fries, P., Bauer, M., & Engel, A. K. (2007). Population activity in the human dorsal pathway predicts the accuracy of visual motion detection. J Neurophysiol, 98(1), 345-359.


	This task has been widely used in studying visual integration of motion signals at both neural and behavioral levels.

(Donner et al., 2007)
(Lee & Wong, 2004)
(Shadlen, Britten, Newsome, & Movshon, 1996)
	This task has been used widely in neurophysiology studies of visual motion perception.

(Britten, Shadlen, Newsome, & Movshon, 1992)

	Not Known
	Not Known
	(Britten et al., 1992)
	There is evidence that this specific task elicits deficits in schizophrenia.

(Chen, Nakayama, Levy, Matthysse, & Holzman, 2003)
(Slaghuis, Holthouse, Hawkes, & Bruno, 2007)
(Chen, Levy, Sheremata, & Holzman, 2004)
(Chen, Bidwell, & Holzman, 2005)
We need to assess psychometric characteristics such as test-retest reliability, practice effects, and ceiling/floor effects for this task.

We need to study whether or not performance on this task changes in response to psychological or pharmacological intervention.

	Contour Integration Task

 
	There are different versions of this test, but they all involve having to identify the location of, or making a decision about, a line or circular shape made up of separate Gabor elements.  Typically, what is manipulated is the degree of background noise (i.e., randomly placed Gabor elements), the orientation of the contour elements (tangent to the line or shape, or jittered to reduce perception of the contour), or the spacing of the contour elements.

(Kovacs, Kozma, Feher, & Benedek, 1999)
(Kovacs, Polat, Pennefather, Chandna, & Norcia, 2000)
(Kozma-Wiebe et al., 2006)
(Pennefather, Chandna, Kovacs, Polat, & Norcia, 1999)
MANUSCRIPTS ON THE WEBSITE:

Kovacs, I., Kozma, P., Feher, A., & Benedek, G. (1999). Late maturation of visual spatial integration in humans. Proceedings of the National Academy of Sciences, 96, 12204-12209.

Silverstein, S., Uhlhaas, P. J., Essex, B., Halpin, S., Schall, U., & Carr, V. (2006). Perceptual organization in first episode schizophrenia and ultra-high-risk states. Schizophr Res, 83(1), 41-52.


	1) Various versions of this test have been validated in humans, where psychophysical manipulations of a single parameter (e.g., signal-noise, contour element orientation, etc) lead to predicted changes in task performance.  2) Test findings are consistent with models from computational neuroscience and theoretical neurobiology.  3) Findings using this task can not be accounted for in terms of attention, memory, or other cognitive factors.
	1) ERP and fMRI studies in humans and monkeys indicate the visual cortex basis for visual integration using versions of the task.

(Chandna, Pennefather, Kovacs, & Norcia, 2001)
(Kiorpes & Bassin, 2003)
(Kourtzi, Tolias, Altmann, Augath, & Logothetis, 2003)
	Kozma (Kozma-Wiebe et al., 2006) tested 87 people (including schizophrenia patients, other psychotic patients, and nonpatient controls) over consecutive days in two versions of the visual integration task (both of which used a signal-noise ratio (∆) manipulation: 1) random presentation of stimuli, or 2) presentation of stimuli in increasing order of difficulty.  For controls only, across the first 2 days (collapsed across both conditions - and so the reliability estimates are likely to be underestimates of the reliability of a single condition) the single measures ICC was .77, p<.001.  For the entire sample the single measures ICC was .66, p=.005. In a study using a version of the task also employing a signal-noise ratio (∆) manipulation, there were no significant differences in test-retest performance across 4 same-day administrations in children, or across 6 same-day administrations in adults (Pennefather et al., 1999).
	Studies of practice effects in nonclinical and ambloypic samples indicate virtually no change in performance across repeated administrations in a single day, or two consecutive administrations on the same day using a version of test that varies signal-noise ratio only.  When multiple administrations are used across multiple days, however, allowing for sleep-dependent perceptual learning, some minimal practice effects were observed. For example, using an orientation manipulation variant of the test, Silverstein & Kovacs (unplublished data) tested 12 healthy controls on the task for five consecutive days. Day 5 was the only day where scores differed significantly (p=.015) from Day 1. Kovacs et a. reported that, when tested over three consecutive days, practice effects were not evident until the third day, and these were greater in children than in adults.  Silverstein (2006), using a version that varied ∆ only, demonstrated the largest practice effects.  However, in this study, the test was given twice a day for four consecutive days.  To date, studies have not specifically assessed practice effects or test-retest reliability over periods greater than 5 days.  However, in Uhlhaas et al (Uhlhaas, Phillips, & Silverstein, 2005), non-disorganized schizophrenia patients, psychotic patients with disorders other than schizophrenia, and psychiatric controls did not perform differently when tested on admission and discharge to a psychiatric unit (mean length of stay was 23(SD=22.2) days).  Only the disorganized schizophrenia group demonstrated significant improvement, and this was significantly correlated with reduction in disorganized symptoms.

 
	The exact task has not been used in animals.  However, microelectrode studies in animals clearly demonstrate how the orientation of elements that surround a single element affect the firing rate of the neuron coding the orientation of the target element.  And, these firing rate changes correspond to psychophysical effects of varying the orientation of contour elements in human studies.

(Kapadia, Westheimer, & Gilbert, 2000)
	There is evidence that this specific task elicits deficits in schizophrenia.




(S. Silverstein et al., 2006; S. M. Silverstein et al., 2006) ADDIN EN.CITE 
Data already exists on psychometric characteristics of this task, such as test-retest reliability, practice effects, ceiling/floor effects.

There is evidence that performance on this task can improve in response to psychological or pharmacological interventions.

	Babble Task
	This is a perceptual task related to speech perception -- it is not affect recognition per se but is "social cognition" in the broad sense since it assesses the tendency of people to hear "messages” comprised of spurious words and phrases when listening to a digital mix of many people talking at once. The density of phonetic information is so high that only a very few number of words are reliably detected by subjects.  The babble stimulus is only 2 and ½ minutes long and scoring is straightforward, requiring tape recording and transcribing responses.  We administered the babble task to a group of individuals who exhibited prodromal symptoms only -- mild symptoms such as suspiciousness or social withdrawal suggesting that they might develop schizophrenia but who had not yet developed a psychotic disorder.     The tendency of subjects to “hear” spurious “message-like” phrases in response to this stimulus was shown to be a robust predictor of future risk of conversion to active schizophrenia that was not accounted for by concurrent symptoms or neuropsychological impairment.  Within the subgroup not pre-treated with antipsychotic medication, the test was able to identify those individuals who subsequently developed schizophrenia with an accuracy of approximately 90%.  This finding suggested that our task taps into core pathophysiological processes leading to schizophrenia possibly identifies those at-risk individuals who would most benefit from preventive medication (Hoffman et al., 2007).

MANUSCRIPTS ON THE WEBSITE:

Hoffman, R. E., Woods, S. W., Hawkins, K. A., Pittman, B., Tohen, M., Preda, A., et al. (2007). Extracting spurious messages from noise and risk of schizophrenia-spectrum disorders in a prodromal population. Br J Psychiatry, 191, 355-356.


	Unknown
	Unknown
	Test, re-test validiy is high (>.70) readministered 1 month apart.   Interrater reliability of key variables is >.95.
	They don’t see evidence of practice effects, floor effects or ceiling effects.
	None
	There is evidence that this specific task elicits deficits in schizophrenia.

We need to assess psychometric characteristics such as test-retest reliability, practice effects, and ceiling/floor effects for this task.

We need to study whether or not performance on this task changes in response to psychological or pharmacological intervention.


REFERENCES:

Britten, K. H., Shadlen, M. N., Newsome, W. T., & Movshon, J. A. (1992). The analysis of visual motion: a comparison of neuronal and psychophysical performance. J Neurosci, 12(12), 4745-4765.

Chandna, A., Pennefather, P. M., Kovacs, I., & Norcia, A. M. (2001). Contour integration deficits in anisometropic amblyopia. Invest Ophthalmol Vis Sci, 42(3), 875-878.

Chen, Y., Bidwell, L. C., & Holzman, P. S. (2005). Visual motion integration in schizophrenia patients, their first-degree relatives, and patients with bipolar disorder. Schizophr Res, 74(2-3), 271-281.

Chen, Y., Levy, D. L., Sheremata, S., & Holzman, P. S. (2004). Compromised late-stage motion processing in schizophrenia. Biol Psychiatry, 55(8), 834-841.

Chen, Y., Nakayama, K., Levy, D., Matthysse, S., & Holzman, P. (2003). Processing of global, but not local, motion direction is deficient in schizophrenia. Schizophr Res, 61(2-3), 215-227.

Donner, T. H., Siegel, M., Oostenveld, R., Fries, P., Bauer, M., & Engel, A. K. (2007). Population activity in the human dorsal pathway predicts the accuracy of visual motion detection. J Neurophysiol, 98(1), 345-359.

Hoffman, R. E., Woods, S. W., Hawkins, K. A., Pittman, B., Tohen, M., Preda, A., et al. (2007). Extracting spurious messages from noise and risk of schizophrenia-spectrum disorders in a prodromal population. Br J Psychiatry, 191, 355-356.

Kiorpes, L., & Bassin, S. A. (2003). Development of contour integration in macaque monkeys. Vis Neurosci, 20(5), 567-575.

Kourtzi, Z., Tolias, A. S., Altmann, C. F., Augath, M., & Logothetis, N. K. (2003). Integration of local features into global shapes: monkey and human FMRI studies. Neuron, 37(2), 333-346.

Kovacs, I., Kozma, P., Feher, A., & Benedek, G. (1999). Late maturation of visual spatial integration in humans. Proceedings of the National Academy of Sciences, 96, 12204-12209.

Kovacs, I., Polat, U., Pennefather, P. M., Chandna, A., & Norcia, A. M. (2000). A new test of contour integration deficits in patients with a history of disrupted binocular experience during visual development. Vision Res, 40(13), 1775-1783.

Kozma-Wiebe, P., Silverstein, S., Feher, A., Kovacs, I., Ulhaas, P., & Wilkniss, S. (2006). Development of a Word-Wide Web based contour integration test:  Reliablity and validity. Computers in Human Behavior, 22, 971-980.

Lee, J., & Wong, W. (2004). A stochastic model for the detection of coherent motion. Biol Cybern, 91(5), 306-314.

Newsome, W. T., & Pare, E. B. (1988). A selective impairment of motion perception following lesions of the middle temporal visual area (MT). J Neurosci, 8(6), 2201-2211.

Pennefather, P. M., Chandna, A., Kovacs, I., Polat, U., & Norcia, A. M. (1999). Contour detection threshold: repeatability and learning with 'contour cards'. Spat Vis, 12(3), 257-266.

Shadlen, M. N., Britten, K. H., Newsome, W. T., & Movshon, J. A. (1996). A computational analysis of the relationship between neuronal and behavioral responses to visual motion. J Neurosci, 16(4), 1486-1510.

Silverstein, S., Uhlhaas, P. J., Essex, B., Halpin, S., Schall, U., & Carr, V. (2006). Perceptual organization in first episode schizophrenia and ultra-high-risk states. Schizophr Res, 83(1), 41-52.

Silverstein, S. M., Hatashita-Wong, M., Schenkel, L. S., Wilkniss, S., Kovacs, I., Feher, A., et al. (2006). Reduced top-down influences in contour detection in schizophrenia. Cognitive Neuropsychiatry, 11(2), 112-132.

Slaghuis, W. L., Holthouse, T., Hawkes, A., & Bruno, R. (2007). Eye movement and visual motion perception in schizophrenia II: Global coherent motion as a function of target velocity and stimulus density. Exp Brain Res, 182(3), 415-426.

Stuve, T. A., Friedman, L., Jesberger, J. A., Gilmore, G. C., Strauss, M. E., & Meltzer, H. Y. (1997). The relationship between smooth pursuit performance, motion perception and sustained visual attention in patients with schizophrenia and normal controls. Psychol Med, 27(1), 143-152.

Uhlhaas, P. J., Phillips, W. A., & Silverstein, S. M. (2005). The course and clinical correlates of dysfunctions in visual perceptual organization in schizophrenia during the remission of psychotic symptoms. Schizophr Res, 75(2-3), 183-192.



